14-Page Special 


^What's New" 


see page 106 


For Inventors! 
$25,000 in Prize; 


see page 66 
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Battery-Powered! 


Order ’Em 
from Sears 


w THO cig amartTe® 
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The Norelco Tripleheader is for guys like Bernie 
/ who are proud of their beards. Who think their 
] beards are as tough as they come. 

Of course, Bernie had some pretty stiff argu- 
i ments against electric shaving at first. 

He'd tell you there was obviously only one way 
| to shave a beard like his. With a blade. 

You could tell him that an independent lab 
| proved the Norelco shaves as close as a leading 
> Stainless blade in 2 out of 3 shaves. But he'd say: 
' "Sure, maybe...but not on a really tough beard 
| like mine." 

Well, we finally got Bernie to face up to the 
| Norelco Tripleheader. 

When it was over, Bernie was man enough to 
; admit that the Tripleheader could match shaves 


Even on a beard like yours. 


with a blade on any beard—even a beard like his. 

You see, the Norelco Tripleheader's got float- 
ing heads that fit the curves of a man's face. And 
inside those floating heads are 18 self-sharpen- 
ing blades that shave close and smooth every 
day. Norelco's unique rotary action keeps blades 
sharp while it strokes off whiskers. Every time 
you shave. 

And besides that, the Tripleheader 
has a popout trimmer. Plus flip- "op . Sie 
cleaning. mm OCr.— 2 

Bernie’s beard was ae | A 
tough. As tough as they E. “Sa AM — 
come. But so’s Norelco. Dd ^D 
It'S even tough enough 
for a beard like yours. 


Morelo 


1969 North American Philips Corporation, 100 East 42nd Street, New York, N.Y. 10017. 
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HIGHLIGHTS OF THIS ISSUE: 
Dune Buggy Bodies in 10 Brilliant Colors PAGE 45 


Sears’ new fun car—order one by mail and builc your own taste. 
ts Launch New Rage in Sailboat Racing PAGE 48 
Big news about a new one-design racer— obie— oubles as a car-toppable boat 


Battery-Powered Yard Tracs Are on the Way PAGE 64 


PS tests a prototype—and predicts yo 


e an electric car. 


Keeping the Cool in Your Room Air Conditioner race 153 


A seven-page save-it manual that tips y 


Two Wavemakers for Summer Fun pace 160 
Add zest to your swimming sports with action floats of plywood and foam. With blueprints 


ortable all summer 


COVER PHOTOS: Dune buggies—Ozzie Sweet; Sailin Ng ro Cobb; 


Tractor—Farm Electrification Council; Wavemakers— Kelly 
Kanon neus v edu IE UC E e. 
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CARS AND DRIVING 


Dune Buggy Bodies in 10 Colors 45 r 
Improved Headlights the Law Won't | W hat ; N ) 
Let You Have 56 | 7 ew 
PS $25,000 Anti-Car-Theft Device Stretch Suits 10€ 
vompeunon | 66 Sporty Fire Truck 10S 
New Overdrive Unit Fits Automatic- Sedan with a Tailgate 11C 
Transmission Cars 74 erenn Tanker d. 
Computer on Wheels Promises Perfect Pecans PANES 
Handling in Future Cars 76 What's New for the Yard | i 
What Will Ford's Phoenix Look Like? 83 What's New: Outdoor Recreation 11 
2,000-Hp. Car to Try for Speed Record 90 What's New in Tools 114 
Norbye/Dunne Report: $3,000 Roadsters 96 What's New for Your Car 115 
Kit Turns Cycle into a Three-Wheel | What's New in Electronics 11€ 
Sports Car 124 What's New in Boating 11} 
Mini-Boot . . . New Four-Wheel-Drive What’s New for the Home 118 
Dune Buggy 179 
SPECIAL REPORT 

Electric Watches Really Better? 130 SCIENCE AND INVENTIONS 

Bomex: Massive Assault on the 
PHOTOGRAPHY ! Mystery of Weather 
| lash Goes Electronic 105 REDSOD-— Explosive" Dozer 


Power from Crystals to Drive 
Strange New Tools 


Signs Appearing Out of Thin Air 


Why They Turned Off Niagara's 
American Falls 


Green Wood to Seasoned Boards—Fast! | 
ie An ' j4 Now You Can Talk Underwater 

Ski on a Fi ing Saucer 165 Air Pump Works Off Car Engine 
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MING NEXT MONTH 


ore news is on the way! Here's what you'll 
d in the September issue of the "What's New" 
gazine— 


Driving Those New Go-Anywhere ATVs 

Scott Carpenter tells you about DSRV—the 

amazing Deep-Submergence Rescue Vehicle 

How They'll Retouch Your TV Picture 

Jan Norbye and Jim Dunne report on the little 

buses and how they run 

Your Next Boat—Will It Be Ferro-Cement? 

Motorcycle-expert Jim Davis tests the hot one 

—the Honda 4 

All About Hercuvit—the new wonder material 
3M's Gas-Turbine Bus 

US: 40 pages of fresh ideas on improving your 

me—including a Double-Deck Gazebo you can 

ild (with blueprint) . . . Your Best Buys in Ply- 
od... Garden Gates, California-Style . . . New 
ks: Bad News for Burglars . . . Furnace Heat- 
nge Control . . . and a lot more. 


)ME AND SHOP 


at Shield Comes in a Tube 36 
ttery-Powered Yard Tracs 64 
ture Frames You Buy in a Bag 122 
k Finishes from Buffing Kits 126 
iat You Can Make from Plastic Pipe 136 
en Telescope Travels with You 138 
hered Mowers Go Around and 
vund 143 


ke Ground Holes with Electric Drill 152 
aping the Cool in Your Room Air 


nditioner 153 
jeprint Projects: Two Wavemakers 
Summer Fun 160 
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Readers Talk Back ___ 6 
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You know that blank feeling. 

How good 3 | Tires are a strange world. 
a tire Tube or tubeless? Two-ply 
did you have or four-ply? Bias or radial 


in mind? 


or bias-belted? Premium 
| or first-line or cheap? 
E S Just what is “good”? 
E dm | Try a Dunlop dealer, from the 
s m Yellow Pages. He's a pro. No 

í | stories or ''bargains." Just 
excellent tires like these radials. 
At reasonable prices. 


He'll tell you what is right for 

X Y “4 your car and driving. And why. 

|. ta. And if he starts sounding 

| OL penra like Dunlop invented 
+ ES i " sd 

Good Housekeeping > the tire, it’s 


% GUARANTEES gt 


lee A all right. We did. 


o DUNLOP 
... Means quality in tires, tennis and golf. 
Buffalo, N. Y. 14240 


oa 
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WHO ELS 


"Salary more than 
doubled since 
v enrolling" 


William T. Black, 
| Canoga Park, Calif. 


"My salary is 305% “ 
more than when 
| first started 


Mrs. Anne P. Cox, 
Elmore, Alabama 


Robert F; 


-ja sher 
olbrook Ar 
; iz 


Stuck in a rut? Tired of your dead-end 


job? Here’s proof you can step up to a high- 


salary position with prestige and security 
through LaSalle spare-time training. 


Just look at these enthusiastic reports. Have you ever seen any- 
thing like them? They are just a few of many hundreds of similar 
statements in letters that come from LaSalle students week after 
week, month after month, vear after vear. 


LaSalle students have one ambition in common—to get out of 
the ranks of the untrained and earn big money, prestige and se- 
curity in a key job. Isn't that your goal too? 

Without interfering with vour present work—and by devoting 
only a little of your spare time--vou too can qualify rapidly for 
advancement in the field of your choice through LaSalle home 
study. The cost is surprisingly low. 

LaSalle has been an. acknowledged leader in home education 
for over sixty vears. It has provided training in business, high 
school and technical subjects to more than 1.500,000 ambitious 
men and women. Its distinguished faculty includes some of the 
country's most outstanding authorities. That is why vour LaSalle 
diploma is recognized and respected by employers, 

Check the subject vou are interested in-—then send the coupon 
below for FREE booklet. No obligation. Mail to LaSalle, 417 
S. Dearborn Street, Chicago, Illinois 60605. 


[ Credit and Collections C] Machine Shorthand 


i (Confidential — please answer all questions) 

A Correspondence Institution « 417 S. Dearborn Street, Dept. 92.111, Chicago, Illinois 60605 

i | have answered the questions in this confidential questionnaire. Please send me full 

i information on how | may prepare for a choice position in the field | have checked below. 

i] pum iota eee a MEE EE EE A EVE RE SA Ne ACCOU NTING COMPUTER PROGRAMMING 
: i £ [ : Complete Accounting [ : Complete Training 

AE a. es Lo i eme Tas LAW COURSES 

ij see ee B BR ee ee Rom ROW oa Pos ow o9 om » mom & * nl TARL nnnm : Is Bea Fundamentals ae Bachelor of Laws Degree 
! | ONT y b rong | J Business Law 

Address......... Jg qyups su ARA Apt. No ; ÜÜ Modern Bookkeeping a ee 

! ; $. ! "` Claim Adjusting Law 
; E l A NT . 

ii : EEG eun aies wae Irae ETC LER STO S ÓR RODA UR : dipsa rait [^ Law far Police Officari 

Ds ial cola tne Oe ec Oe ZipNo........ : Management STENOTYPE 


343 


en rt aaa aaa eh a ieee at A aoreet Litt. tete tet eat te ec MEM 1 P 
| .; Office Management TECHNICAL COURSES 
BERBER PEDERI EERE hcccsett edat VM Re EEE AE oR AA mE C E c] Pe nane Manage ment T Air Condition ing, 
EDUCATION E LJ Sales Management Refrigeration, Heating 
** Grammar School............ earne. years ; REAL ESTATE C Diesel 
— ; | à C] Complete Real Estate TRAFFIC & TRANSPORTATION 
m iini High School - m Bo à B o4 a a B o B BOR BO B Bos . - W years $ C] Real Estate Brokerage O Complete Traffic Mgt. 
ponipleted) COleB6-. ee AA E wx wPZWuergz e years = [ ] Real Estate Management Truck, Air, Rail, Seg 
BE o ardt adem aes years | DRAFTING HOTEL/MOTEL 
Te DD ete tenent tec bebe bn euenit RR ea mk [ ; Complete Drafting MANAGEMENT = 
INTERIOR DECORATION [J Executive Training 
z Li Professional Training CAREERS FOR WOMEN 
PRESENT EMPLOYMENT: m armi n 
Kind of posltlonca casses VERA YAWSGG GUEDUW sae ais ista Ca, "s [ ] Bookkeeping 
CÌ Commercial Art | ] Commercial Art 
Jl IMT Oil, Water Color : 
Hours of work....... Sire EDUARD PONE Ius nacre was aec Ee Ma Li Pannag, 3 C Computer Programming 
C Complete Training E vay AMANT 
GENERAL INFORMATION: HIGH SCHOOL H Mai (nee ded 
O Single O Married L] High School Diploma [] Real Estate 
Estimated spare hours per week available for study ....... eee LANGUAGE INSTRUCTION [] Secretarial 


O French [ Spanish O Stenotype 
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E WANTS A BIG 
RAISE IN PAY? 


PS Readers 
Talk Back 


1970 cars invite more controls 

*Sneak Preview: The 70 Cars" [June] 
shows Detroit's continuing fascination with 
grilles that are plows, blades, and battering 


rams, designed to do maximum damage to 
any vehicle or pedestrian they miüght hit. 
Style at the expense of safety invites addi- 
tional government regulation. 

JAMES WOLAK, Brookfield, Wis. 


Getting the message 


“Decoding Messages from Outer Space" 
[June] is truly the most interesting and fas- 
cinating article I have read in some time. It's 
incredible that such energy could exist in 
outer space. Thank you for a very informa- 
tive article. 

ALFRED ROLDAN. Bronx, NYC. 


... Lhe article held me completely capti- 
vated. There is one small error. however, re- 
lating to pulsar energv. You note that the 
energy of a star's gravitational pull is in- 
creased by the square of the change of the 
radius. Your example states that a star with 
a change factor of 100,000 has a gravitational 
increase of 10 million times. The increase is 
actually 10 billion times. 

CHARLES MADSEN, Dragerton, Utah 


... If scientists want answers to the riddles 
of the universe, thev better not base their 
theories on the Einstein speed limit. Recent 
studies of the planet Mercury have shown 
that the velocity of light reflected by it can 
be increased by twice the planet's orbital 
velocity. 

WILLIAM T. THOMAS JR., 
Daytona Beach, Fla. 


Steamed up over heat loss 

In your article “MHD: Giant Blowtorches 
Promise Cheaper Electric Power" [June] 
vou say the biggest loss of energy in generat- 
ing electricity in steam turbines is "heat 
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wasted in overcoming the friction in the tu 
bine bearings." Bearing friction is infinite: 
mal in comparison to other losses. Obvious! 
the biggest loss is heat thrown away in co 
densing turbine exhaust steam to liquid. 
A. K. ROSENHAN, Jefferson City, M 


Freon by the numbers 


“Modern Steam Cars Are Really on t 
Way" [June] has a somewhat misleadh 
statement concerning “Freon is alrea: 
available at many filling stations for refilli: 
automobile air conditioners.” The Fre: 
used in auto air conditioners is Freon 12 
a substance which is both physically ai 
chemically different from the Freon 11 us 
in steam engines. 

Rocer M. SCHOEN, Alma, W 


They're different, but either could be us 
in steam engines. They should not be mixe 
however. 


Placing the fault where it belongs 


A reader's letter [Readers Talk Back 
June] mistakenly places the blame for t 
March 10, 1933 earthquake on the San A 
dreas fault system. 'The fault actually at fa1 
here was the Newport-Inglewood fault th 
runs along or near the coastline between t 
two southern California cities that give it | 
name. It is common practice to blame : 
California earthquakes on the San Andre: 

ROoNALD R. Occ, Whippany, N 


Hairy approach to insect control 


Recently a fly got inside my screen 
porch and I looked around. in vain, for som 


My eye fell on r 


thing to swat him with. 
wife's aerosol hair 
spray and I gave the 
bug a tiny burst from 
the can. The bug be- 
came inert instantly. 
The spray apparently 
contains no poisons. 
I think the quick-dry- 
ing resin in the spray 
coated the bug’s 
breathing apparatus 
and his means of loco- 
motion, cutting off his oxygen and render! 
him rigid at the same time. If an inexpens 
vehicle could be found for the resin, it co 
be used on all insects and eliminate the ng 
for dangerous poisonous chemicals. | 
CHARLES M. ROBERTS, Macon, 


Straightening us out 
I was quite impressed with the general 
cellence of your May camping issue. 
there are a couple of items which might 
lead your readers. In “All the Comfo 
Contint 


How to tune up a caron 


the kitchen table. 


| C S International Correspondence Schools 
Division of Intext 


Mail to ICS, Scranton, Pa. 18515 


Please rush your FREE Automotive Success Kit (3 booklets) including complete information on the 


course I've checked below. 


[] Engine Tune-Up—Covers in detail carburetion, igni- 
tion, lighting, generating and starting systems, plus 
practical instruction on engine troubles, remedies and 
tune-up. 


[] Auto Repair Technician—The complete ICS Course 
in auto repair provides a general treatment of auto me- 
chanics and detailed instruction on engines, transmis- 
sions, axles, electrical systems, steering gears, brakes, 
air conditioning, body work. Reference manuals included 
plus over 5,000 mechanical specs for all car models. 


Name 

SINE d ene a aa 

| ec edi mae Occupation 

Em ployed a Working Hours 


ICS shows you how, the minute you open 
the text. You'll sense instantly the difference be- 
tween “easy” and "once-over-lightly." The ICS 
automobile tune-up course, like every ICS auto- 
motive course, is solid meat—detailed, easy-to- 
grasp, with carefully thought-out diagrams and il- 
lustrations. Practical, useful, thorough. ICS makes 
learning fun again. But with no skipping over the 
things you want to know and need to know. 

ICS courses are prepared by automotive ex- 
perts. And at that kitchen table you can learn in 
hours what it took them years to learn. No frills, 
no floundering. Packed with timesaving "old pro" 
tips, as well as the newest ideas and techniques. 

At ICS you're in a class by yourself. No wait- 
ing for others to catch up. No wasted time com- 
muting. And at ICS you get all the benefits of 
detailed personal attention from your experienced 
instructor, any time you have any question or 
hang-up. More attention than you would get in a 
large class. 

This ICS training—proved by thousands of 
men like you—gives you the solid skill you need 
to be the man in demand. Whether you're doing 
it for that better job waiting for the guy who really 
knows his stuff—or for part time or hobby. 

It's no accident that major auto companies use 
ICS courses for their training programs. They 
know something that you can't know... until you 
get that text out on the table. So pick that better 
future, for love or money. Pick up your pen and 
pick your ICS course. The sooner you mail the 
coupon, the sooner you'll begin getting more out 


of life! | | 
ICS, Scranton, Pa. 18515 


Canadian residents use this address 
for service from ICS Canadian, Ltd. 
In Hawaii: P.O. Box 418, Honolulu. 


F 35706 


[] Automatic Transmission—Complete instruction in 
the principles and methods used to test, diagnose 
troubles, overhaul and repair automatic transmissions. 


[] Auto Air Conditioning—Basic grounding in refriger- 
ation and air conditioning, with detailed instruction on 
how to test, overhaul and repair auto air conditioning 
systems. 


[] Special Course on Diesel-Gas Motor Engines. 


Approved for veterans. 
Accredited member, 

Nat'l Home Study Council. 
Convenient payment plan. 
Special rates to members 
U.S. Armed Forces. 


Age .— 
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HEAVY DUTY - 
GUN 


Uses 6 staple P 
| sizes from 1/4 A = 


| 

| 

| 

| to 9/165". 

| A 
| 

| 

| 


| S, D 
"HANDY : 
CHECKLIST ~ 
OF HOUSEHOLD 
FASTENING USES 


e Apply polyethylene vapor 
barriers 

e Make window boxes 

e Trim kitchen shelves 

e Line closets 

e Fasten burlap around tree 


Install ceiling tile 

Apply insulation 

Fasten weatherstripping 
Reupholster chairs 

Fasten fence wire to posts 
Repair window screens 
Secure antenna wiring 
Tack down stair treads 
Replace worn window shades 
Attach vines to trellises 
Tack carpet underpaddings 


SHOOT A STAPLE WHEREVER YOU'D DRIVE A NAIL! | 
FASTER .. BETTER .. CHEAPER .. 


At Hardware, Lumber and Building Supply, Stationery - 
| and other retail outlets 


| ARROW FA FASTENER COMPANY, INC., Saddie Brook, N. J. 07663 | 


trunks 
e Cover valances 
g * Hang drapes 
| e Affix wall.decorations 
e Install plastic wall brick 


BLAST CARBON 
from every engine with 
Fuel Mix Tune-Up Concentrate 


New! from GUMOUT 


SMITH-VICTOR 
TORCHLAM m 


„Remove 
paint 
without 
flame or 
liquid! 


Without danger to wood surfaces, the Torchlamp uses 
a high-intensity quartz lamp to throw a concentrated 
beam of heat onto the work surface. In seconds, the 
paint blisters and softens—with a. few strokes of a 
scraping knife, the surface is clean to the bare wood. 
Removes paint from boats, houses, furniture and rain- 
gutters. Softens tile for easy laying or removal, solders 
copper tubing, thaws pipes, etc. Ask for the Torchlamp 
at your leading hardware, paint store or boat yard. If 
they don't have it yet, send $13. 95 to Smith-Victor Corp, 
Griffith, Ind. 46319, and we'll send it postpaid complete 
with carrying case. 


SMITH-VICTOR CORP., Griffith, Ind, 46319 


PS Readers Talk Back 
[Continued] 


Home on Wheels," you confuse the differ- 
ence between a converter and inverter. A 
converter changes 115-volt AC to 12-volt 
DC power. An inverter changes 12-volt DC 
power to 115-volt AC power. I hope you'll 
straighten out your readers on these defini- 
tions, because converters are very much in 
use these days while inverters aren't. I'm 
sure most veople shopping for a recreational 
vehicle will come across a converter and it 
might be good if they know what it does. 
BL Keys, North Hollywood, Calif. 


Right you are. 


Geography lesson 
You made a boo-boo in showing Cape Ca- 
naveral on a map accompanying “You, too, 
can Dive for Sunken Treasure" [June]. Cape 
Canaveral was changed to Cape Kennedy 
over five ycars ago. Somebody needs an up- 
dated map. 
RAMON SMITH, Bakersfield, Calif. 


There's still a town called Cape Canaveral 
in Florida. The Cape on which the Kennedy 


Sis Centeri is located had its name ekana 
to Cape Kennedy. | 


Flying high 
I read Thom Hook's article "Fly Your 
Own Plane" [June] with great interest. 
hope you plan to expand coverage of privat 
flying because it is a subject dear to many 
KEN WARD, Elmhurst, Ill 


Auto air conditioners 

As a refrigeration and air-conditionin 
mechanic, I enjoyed “Air Conditioners fo 
Your Car” [Apr.] very much. However, i 
recommends evacuating the A/C syster 


| when moisture is present, and not just purg 


ing it. Your readers cannot be overly cau 
tioned against monkeying with the refriger 
ant hoses. One drop of liquid R-12 and yo 
are minus one eye. 

FLETCHER F. ALBRIGHT, 'Tuscaloosa, Ala 


Getting technical over names 

I have a question about “Model Hydro 
plane Skims the Water" [May]. Why don' 
you call it a hydrofoil? I was under the im 
pression that a hydrofoil incorporates foil 
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is so uncrowded 


Someone once said that if you build a better mouse- 
trap, the world will beat a path to your door. In the 
home appliance business, a lot of enterprising com- 
panies have gotten rich peddling a long list of handy 
electrical gadgets for the home. The trouble is. the 
dozen or more appliances in the average American 
home can go on the fritz, and men with the proper 
training to do repairs are as scarce as knee-length 
skirts on teen-agers. 


Good Appliance Repairmen are a rare breed these days. 4 


Those with a little ambition are booked so solidly you 
can wait days to get somebody to fix a balky refrig- 
erator or cantankerous toaster. Sometime, you have to 
settle for a bum job from a guy who had no business 
calling himself an Appliance Repairman in the first 
place. 

This brings me to my point. If you want to make money 
in a field that's begging for trained technicians, there's 
a fine, low-cost home-study plan available that teaches 
you how to handle every type of Appliance repair in 
detail—including refrigeration, air conditioners, and 
even small gas engines. Thix course was prepared by 
the instructors at National Radio Institute. This is the 
oldest and largest home-study school in the Electronics/ 
Electrical fields with more than fifty years’ experience 
training men like yourself for new careers or spare-time 
or full-time businesses of their own. 

A few years ago, NRI recognized the increasing de- 
mand for trained Appliance Repairmen. They set about 
preparing well-illustrated, easy-to-understand lessons 
that teach you how to repair home, commercial and 
farm Appliances. NRI even added a professional Ap- 
pliance Tester thats included in their low tuition. 
With the Tester and a few basic tools you probably 
already have, you're equipped to service most Electrical 
Appliances. If you aren't making as much as $4 to $6 


TOM McCAHILL SAYS: 


“The appliance repair field 


it’s almost lonely!” 


an hour in spare time fixing Appliances for friends and 
neighbors within a few months after enrolling, my name 
isn't McCahill. 


The reason I'm no doubting Thomas, is because the 
staff at NRI is composed of experienced. instructors 
who guide you through the course with more personal 
attention than you'd get in many classrooms. With the 
kind of help they give a student and the kind of course 
they have, you can be the man in demand in tnis field— 
even if you've never tried to rewire a plug, or got fed 
up with school at the 9th grade. 


The best advice I can give you is to clip the coupon 
below and send for the NRI Appliance Training Cata- 
log. It's free, and there's no obligation. NRI doesn't 
employ salesmen, so nobody will be knocking at your 
door. All it will cost you is a postage stamp. Take it 
from Uncle Tom, the Appliance Repair field needs 
good men. Now. 


TOM McCAHILL 


| | 
APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE i" E a Lr EBD 
| 3939 Wisconsin Avenue, Washington, D.C. 20016 If On served wince Ganuary A me i 
| or are in service, check GI line below. | 
OK—I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman will call. | 
| i 
| PR ew Tis scsi asic cm Gao O appart rure ard RIESE PEG Os sitiesiesainsnsvenesuceiivans j 
| i 
| LUG et E OEP en E OEA SOO SEEE ES EAA ENE | 
| | 
| OP Lnd n DM inn iih State. sissies ENET BAA TIRE TE EA Zin GodeaSssi d dii | 
i Accredited Member National Home Study Council. O Check for facts on new GI Bill. | 
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Tests proved it. Polyester-Fiberglass Construction. 
Our new Atlas Plycron We put fiberglass belts 


2 plus 2* belted bias tire was on a rugged Vicron polyester 
tested against complete sets cord body.This unique “tread- 


of two-ply tires from saver” construction helps 
production for most 1969 reduce scuff and squirm. One 
cars. Results showed that reason the tread lasts twice 


you'll get twice the mileage as long— gives you 100% 
with this new Atlas tire that more mileage. 

has tomorrow's lower, wider 

look. 


ATLAS 
PLYCRON 


2p»2 


. . Atlas Tires + Batteries + Accessories 
sold at over 50,000 leading service stations 


Trademarks “Atlas,” "Plycron," '"Vicron," Reg. U.S. Pat. Off. 
*Trademark 1969 Atlas Supply Co. 


For extra safety. 

The combination of 
fiberglass belts and blended 
chlorobutyl liner provides 
increased resistance to cuts 
and punctures. | 
See your Atlas dealer | 
soon. And get equipped for 
100% more mileage. 


SOME PEOPLE ARE GOING TO PAY 
$200 TOO MUCH FOR THEIR 
AUTO AIR CONDITIONER 
THIS YEAR 


Just be sure it's not you! 


Comfy-Kit gives you all the cooling power you can use. It's 
trim, sleek appearance actually enhances the looks of your 
car's interior. You can easily install it yourself in a half day — 
and save up to $200 or more doing it. That's like being paid 
up to $50 an hour for your time — and you have the satis- 
faction of doing it yourself. 

You get everything you need for installation — even the 
loan of special tools if you need them. You get an easy-to- 
follow instruction book and a 12-month/12,000 mile war- 
ranty. 

So, let someone else pay those high prices for air condi- 
tioning. You'll get better — more efficient cooling —for a lot 
less money. Join the thousands of satisfied users of Comfy- 
Kit... America’s only install-it-yourself auto air conditioner. 
Fill out...and send in your coupon today. 


CONEY- AT P. O. Box 8585, Dept. PS 8 
| eae @ Dallas, Texas 75216 

O Enclosed le $133" for Standard Unit. 

O Enclosed is $148* for Super Unit. 

O Enclosed is $165" for Supreme Unit. 

O Enclosed ia $30 deposit on a D Super O Standard C) Supreme Unit. I will pay 
| the balance, plus C.O.D. charges when delivered. 

[] Enclosed ia $8.00 deposit for a set of four tools, which will ba returned to ma 

when | return the tools. 


O ! would like to see the instruction book before | order. | enclose $1.00 for the 
inatruction book only. | understand this will apply on any future Comfy-Kit order. 
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PS Readers Talk Back 
[Continued] 


| as a means of raising the hull free of the wa- 
| ter, whereas a hydroplane is a boat with a 


low-draft hull designed for racing. Are they 
the same, or is the model indeed a hydrofoil? 
KENNETH L. ELLIS, Satellite Beach, Fla. 


The hydrofoil is the wing section of the 
craft; but according to the dictionary, either 
type boat can be called a hydroplane. 


Trail-bike kit 


How fast can the “Trail Bike You Build 
From a Kit” [Apr.] go, flat out? And why 
can’t you get a license for it? 

STEVE PORTER, Baraboo, Wis. 


The Boonie Bike will do about 30 m.p.h. 
(estimated). The machine can’t be licensed 
because it has no speedometer—nor lights. 


Should a new car burn oil? 
Last February, I bought a new Montego 


| which is using a lot of oil—a total of four | 


quarts in 4,000 miles. My dealer says this is | 
normal and won’t do anything. I know this 
is not true, what’s your opinion? 


FRANK O. Hutt, South Laguna, Calif. 

According to Ford, 400 to 600 miles per 

quart is normal for cars with less than 6,000 
miles on the odometer. 


How to keep your pool clean 


Your readers might be interested in my 
solution to keeping a 16-by-32-foot pool, 
clean. I used a sheet of 10-mil black plastic, 
20 by 46 feet, anchored to two pasteboard 
tubes I picked up at a carpet-supply house. 
I stapled the plastic to the pasteboard tubes| 
and laid one end on the foot of the pool, and 
then unrolled it to cover the entire pool. I 
placed concrete blocks every two feet all the 
way around to weight it down. When you 


' want to use the pool, you remove the blocks 


SS NÉ ZO x - 


and roll up the cover. It doesn't end poni 
vacuum cleaning, but it does increase period 
between this not-very-popular job. 

C. W. CROUT, Parkersburg, W. Va 


Want to get something off your chest? 
Write “Readers Talk Back,” POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017 


! Famous Schools Dept. W-4509 
T Westport Connecticut 06880 


|| Please send me the free Aptitude Test for the 

|| subject I have checked at right. Also send me a 

| descriptive brochure giving details about your 
training. I understand there is no obligation. 


(NOTE: Please check only one box.) 


ART BUSINESS 
Commercial Art O Accounting || 
Painting C] CPA Coaching 


[] Cartooning 
C] Young People's 


[ |] Advanced Accounting 
[| Management Control 


Test your aptitude — 
for success in the field 


e Features 


Art Course [ ] Office Management 
WRITING C] aag e |] 
C] Novels | H Business Writing [| 
| Magazine Articles =| Sales Management — || 
li Newspaper Real Estate 


C) Insurance || 
z Secretarial 


ER n Hg eq ele Readi ! : 
T l velyn Wood Reading 
EDP ^ Businessmen Dynamics | | 
SPEAKIN 
C] Conversation LANGUAGES T 
[ ] Public AL T 
Speaking [] Italian | 
.. A [) PHOTOGRAPHY 2 Spanish 1 


you've always wanted to try 


= OVER the list of high-paying fields in the 
coupon above. You'll probably find at least 
one that makes you feel a little restless. 

Were the field that keeps popping into your 


ind late at night when everyone else is asleep. 


Or in the day, when your present job makes you 
eel tired, bored, unused. Or on Friday, when 
ou look at your paycheck. 

It's the field you probably should be in. The 
ne where you can make the most of your spe- 
ial aptitudes and interests. Where you can be 
uccessful and happy. 


| 


ow to discover your ability 


What's been holding you back? Maybe you'd 
ike to be more sure of your ability. 
Thats why Famous Schools, the leader in 
—— has developed a series of special 
ptitude Tests. Just fill in and mail the coupon 
ibove to receive—free—a test that measures 
'our ability in the field of your choice. 
(X your test results show promise, you can en- 
oll in Famous Schools for professional training. 
3ut the decision is entirely up to you. There's no 
bligation on your part. 


...entirely free and without obligation 


Our home-study courses were created by peo- 
ple who have achieved the success you're aiming 
for. They know what it takes to succeed. 
And they are ready to share their know-how 
with you. 


A practical way to learn 


You learn at home. In spare time. That way, 
you keep your present job while getting ready 
for a better one. You don't lose an hour's pay. 

What's more, you learn the very best way— 
by doing. You'll be given the kind of assign- 
ments you would get right on the job. Simple at 
first. Then more advanced. You proceed at your 
own pace— with every step carefully guided by 
your instructor. He gives you the kind of per- 
sonalized, individual attention you could never 
get in a classroom. 


Mail the coupon for free test 


Don't put it off. Sending for your free Aptitude 
Test may be one of the most important steps of 
your life. Just check the field of your choice and 
mail the coupon, today. 
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“Say, Smokey—" 


A clinic on cars by America's 
most famous mechanic 


Each month in PoPuLAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


and address. 


& 6 6 6 6 €? GO GO O6 O O O9 GO O GO GO GO OG O6 O Ó O O GO O O à O5 GO 9 8 O6 56 OO 6 56 O 59 5 O&O O65 00 $9 00 90909 8950097 95809989 


"In June, many firstclassmen at the Air 
Force Academy get their new cars, ranging 
from Corvairs and MGBs to Corvettes and 
Porsches. We've heard that mountain driv- 
ing is a good way to break these cars in—is 
this true?" 

KENNETH M. BERG, USAF Academy, Colo. 


You'll get good results on mountain-road 
break-in if you don't wind up through the 
gears or let the engines over-run on down- 
hill grades. Also, you should warm them up 
well before you start out, long enough to 
warm the engine and oil to operating tem- 
peratures. This will evaporate any fuel that 
reaches the oil in start and cold run-up. 


"I own a 1968 International Travelall with 
the antismog device complete on it. I intend 
to take this truck to the Philippines, where 1 
have heard it is not illegal to remove the 
antismog. Would I get better gas mileage 
and cleaner oil by removing the device? 
Would the carburetor have to be readjusted? 
What else should be done?" 

Tay E. Kersey, Maple Plain, Minn. 


Antismog devices as they exist today do 
hurt power and economy to some degree. If 
vou are going to operate in some area where 
it would not hurt anything, or be illegal to 
leave a cloud of hydrocarbons behind you, 
take it off; but: Have this work done by some- 
one qualified to make the carburetor and 
ignition changes that will be necessary. 
Otherwise you will wind up with trouble. 


“Recently I bought a 1967 El Camino from 
my father. It has the 283 engine, automatic 
transmission, and limited-slip differential. 
I'm considering taking out the automatic 
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and putting in a four-speed manual tran. 
mission. Never having had experience c 
this kind, I’m wondering about the problenm 
involved." 

FORREST SOLUM, Tacoma, Was! 


Sorry to throw cold water, but your pro. 
ect could turn into a very expensive deal : 
you have to buy all new parts. For a start« 
youll need: bell housing, transmission an 
drive line, then a flywheel, clutch assembl 
clutch pedal, and a change of the steering cx 
umn. You must cut a hole in the floor, modi 
the floor mat, and add a shift molding assen 
bly. You'll also have some wiring changes an 
certain control changes. I suggest you ri 
it as is, and trade in for what you want lat 


"What good would optional dual exhau 
bring on a ’69 Buick Wildcat with 430-cub 
inch 4-barrel V-8? How would they affe 
acceleration, gas mileage, etc?” 

MATTHEW T. DRULEY, South Bend, In 


Well, duals will help mileage, accelerati 
and some and-so-forths a little, even no 
But the right time to get these options 
when you purchase the car, new. If you a 
on later, I question whether you'll get yo 
money back on fuel savings, since it co 
more to install. Also, maintenance will c 
nearly double on dual exhausts. 


“My problem is gasoline leaking into t 
oil at the rate of 114 to two quarts per we 
in a '64 Chevy standard V-8 wagon. A Ch 
rolet garage, a diagnostic center, and seve 
mechanics all agree that there are only ti 
ways this can happen: Gas either leaks 
through a defective fuel pump, or throu 
a defective carburetor. I installed a new f 


Contin 


Ihe fa stest laundryman in Chicago. 


(finds new motor oil no wash-out) 


Bill Stroh: 1968 SCCA 
Central Division Champion, 

C Production. 

According to Mrs. Stroh, “If 

cma you put a ring in his ear, he could 
AES ew double for Mr. Clean.” 
c— ae Which isn't bad for the owner 
AA ofaChicagohomelaundry business. 
à Bill switched from driving 
‘4 laundry trucks to racing cars six 
Já years ago. His car this year was a 
EC Porsche 911. White, of course. 
To win his championship, Bill 
ran in nine races. The best six count 
— and Bill's best six were five firsts and a second. 

Its hard to do much better than that. 

Altogether, in races and practice, Bill's car put in over 
fourteen hours on the track. With the revs seldom dropping below 
7,000. (The working range on Bill's engine is 6,800-8,200 rpm.) 

About halfway through the season, he started running on 
Gulfpride Formula G. That was after he and a few hundred other 
owner/drivers found out it was the best protection against wear and 
overheating they or anyone else could buy. 

On, or off, the track. 

Since then, Formula G’s track record has included 130 winners 
in SCCA point races, the World Manufacturer's Ee and 
the Can Am Championship. | 

Ask your Gulf Dealer for Formula 
G. There isn't a car coming off a 
production line anywhere with an engine |S 
too big or too hot for it to handle. 

Gulf Oil Co. — U.S. 


AUGUST 1969 | 15 


x | 4 NEAN en FE: The Best Of f J 
| |» | pl | : | | | ! | am yg tt. | ‘nena ree, 


E503292 D1034: 
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D103478 
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D1 03313 


ENGELBERT 
HUMPERDINCK 


STERED 0 
TAPE 
CARTRIDG 


| 
Worth up te $27.85 at regular Club pr 


| j You merely agree to buy — 
as few as four more cartridges within a 
from hundreds to be offered. | 


D110229 


D103508 D1034 


— JEFFER 
BILE 


i: d A = i 


STRAUSS WALTZES | 
COMET! + LANDON Pe Hate t MAN) 
Philadelphie Orch. TATE ER dice Concato 
CHOPIN 4 ‘| Liszt Concerto No. | 
| : di A Fi Philadeiphia 
| gone Concerto Mo. 2 3 e Ži M: Orchestra 
Fanteay ts ; 
D103471 


Bless Its Po 
Little He 
[eca iC TOR 


D1034 


| RCA OED SEAN 


D103534 | 


D103472 D103542 OD100045 


— [ ae imm MUSIC FOR A  goors " TWIN-PACK rena TUE 
| TWIN PACKS \ EEG ` BEST OF ME Sunday RANDOLPH DBASEA Fides eine 
Each has double Y | | ‘(Drive Sweet a” SPECTACULAR. 
i al p 3 SE e S aisi 


the music—but Eu 
counts as one Living Strings 


selection! Li. ie & Voices ~~o | sax Man EET pd 
3 Twin BACK TWIN PACK Ad te E IRCA CAMDEN | r TWIN PA 


G503423 E100043 E102878 G503499 E101989 G500 


TRADEMARKS USED IN THIS ADVT., ARE PROPERTY OF THE VARIOUS TRADEMARK OWNERS, TMKISI (ACA COR 
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Hits. Vol [ : 


D103517 


3 TAPE CLUB 


iS Spectacular Get-Acq uainted Offer 


103346 D110107 D110076 


njoy Fabulous Savings From the World's 
FIRST Stereo 8 Tape Cartridge Club! 


j ugo 
Montenegro 
OTHER MOVIE HITS | 
{SCA VICTOR | 


N! Enjoy top Stereo 8 hits by top stars 
t top savings! Choose from renowned 
31s: RCA, A&M, London, Mercury, 
ner Bros.-7 Arts, Reprise, Atlantic — 
very music category. Look at these 
usive benefits: 

ive NOW! Choose THREE tapes for 
' $4.95 (worth up to $27.85 at sug- 
ted manufacturer's list price...op- 
al with dealers). After trial member- 
,, get one tape of equal value FREE 
every two you buy at regular Club 
e (usually $6.95). That's a 33V3 96 
rage saving! 

pep posted! Monthly SOUND TRACK 
igs news of over 100 Stereo 8 re- 
ses, featuring a Selection of the 
ith. If you want this tape, do nothing 
will be shipped automatically. If you 


want other tapes, or no tapes, indicate 
your choice on the Card provided, and 
return it by the date specified. 


e All tapes guaranteed! Club’s own War- 
ranty unconditionally guarantees all tapes 
against defects for 1 full year. 


e Charge them! Pay only after you re- 
ceive tapes and are enjoying them! 


e Send no money! Choose 3 of 51 hits 
shown here; we'll bill you $4.95 plus 
small shipping charge later. You cancan- 
cel membership after accepting 4 more, 
or continue to enjoy savings of one-third 
for years to come, with no obligation to 
buy! Mail the coupon right NOW to: RCA 
Stereo 8 Tape Club 


P.O. Box 26888, res 
Lawrence, Ind. 46226 | 


D103190 
PORTER 


| WAGONER 


THE BEST OF 

SUFFALD . 
SPRINGFIELD ; 
C37 fe 
D110101 


WILSON 
PICKETT 


D110233 


i Mail to: THE RCA STEREO 8 TAPE CLUB . 
[ P.0. BOX 26888, Lawrence, Indiana 46226 i 
I Yes, please accept my application for membership in The RCA Stereo 8 Tape Club, and i 
send me the 3 cartridges | have selected for only $4.95 plus small shipping- service 
q charge. | understand | need buy as few as four more cartridges within a year to fulfill i 
my trial membership, after which | will get one tape of equivalent value or every J 
trial bership, aft hich I will get t f | lue FREE f i 
i two | buy at regular Club prices. i 
| | = = 
MAIL ME THESE 
! | am most interested in the following type of music: (check one only) i 
opular (Instrumental/Vocal Moods 
| [ Popular (Instrumental/Vocal Moods) 1 
i [] Country & Western O Today's Sound (Rock/Soul/Folk) i 
i Mr. 1 
MES UV VWEVRAGURARRRXXEREREEREARYVEXERRR RC ERA CNS PRES Ose eT AUN OR 
Miss (Please Print) 
NL »—————————————————»n . |] 
City & E 
QUIE i veu WA eee ETA eR ee ERA VEX WE VVENX ER HD... kx it 
One Membership Per Family. E=ai®) © | i 
| APO/FPO addresses write for special offer. 


lum m — — -— — u-— a-— I -— i -— — — — — — a— ee — n JI 


AUGUST 1969 | 17 


100% Pure Pennsylvania oil 
refined and fortified to keep 
your outboard from choking up. 
Buy your oil the way 

you bought your boat. Carefully. 
Wolf's Head Oil Refining Co., 
Oil City, Pa. 16301. 


HEUT tees 
Ak m 


the uncommon motor oil 
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| and/or the load-leveler type. 


"Say, Smokey—" 
[Continued] 
pump, two rebuilt carbs, and finally a new 
carb. but the problem remains." 
CoL. GLEN A. PortTT, Westover AFB, Mass. 


Yes—remove the intake manifold and 
check it for porosity, cracks, or faulty gasket 
trouble. The manifold is the last place the 
gas has of going off the trail before it goes 
up in smoke, so it has to be the culprit if the 
pump and carb are okay. 


“My 1965 Pontiac Star Chief doesn't have 
power steering, and ordinarily I don't miss 
it. But on some rough roads with small chuck 
holes and ridges I get wheel deflection. 
Would a “hydraulic steering stabilizer” help, 
and would it affect the feel in steering, or 
make it hard to steer?" 

Harry W. BLAKNEY, Akron, Ohio 


I am against any bolt-on gadgets not de- 
signed and checked out by the car manufac- 
turer, unless the installation is done by a 
far-above-average mechanic. He should be 
knowledgeable enough to understand the de- 
sign and function of the gadget fully, and the 
possible consequences of installing it on your 
particular car. 


"The automatic choke on our 1968 Mus- 
tang keeps on falling apart. Our dealer says 
he can’t understand why, since he dosent 
believe it is from corrosion, though all oui 
friends say it is. I would be interested to 
know what you think.” 

J.J. DENTINO, Lewes, Del. 
| 

I think you better stop listening to all your 
friends, and go find a dealer that has a reg 
ular Ford tune-up mechanic. The fix is sim- 
ple for an expert. 


"I can't stop the drive shaft in my 196 
Chevy Impala from hitting the floor. Th 
Chevrolet people here have put in heav 
springs and heavy-duty shocks, but it h 
done no good. They say if they put in eve 
heavier springs it will ride too hard. Whe! 
two people sit in the back seat and you ste 
on the gas it sounds like the gas tank is hit 
ting the road." 

R. HEINZINGER, Neptune City, N.J 


You should first make sure that the driv 
shaft really is bottoming in the shaft tunnel 
I doubt it from what you have said, but ij 
the situation does exist, it indicates you nee 
stronger springs. If your passengers ar 
heavy, and the trunk is heavily loaded, ther 
of course heavy-duty springs are indicated 


Continue 


ELECTRIC 
MASSAGE SET 


Special attach- Pi 
ments for scalp, , 
body and face d 


Pd 


y" ia d 
DIVING WATCH 
Swiss made with 

m rotating time 
i as bezel tested 


RIVIERA 
BIKINI 


~< 180 ft. depth $450 Choice selec- 
EM , tion of colors, i 
Si, n^ European prints, | — 
~ oF newest "in" |o 
od 7 
DIAMON DS One ct. w st styles. 


weight, four diamonds is 
for $90.00, guaranteed, including ~~ 
postage and insurance from 50 ~~ 


year old Belgian firm. Many $ 
shapes and sizes available, 90 pm E 
u-— Xy Per Ct. CASSETTE 
Ties 2d TAPE OUTFIT 
Ln Snap-in loading 
aa an m AO UD "ED GER Ua e n m m n m n nn n Built-in speaker 


TIGER Models $7.50 up 
EYE RING $750 
Genuine sterling 


silver mounting 


$ 1° al * - 
r -7 : 
ream 999 


Good used buys too. One me m ; 
year old Volkswagen $1080 | "27 P. 
two years old $955 others &% 
low as $400. Excellent “comms 
condition guaranteed. 
Choice of colors too. 


YOU CAN BUY 
IN QUANTITY 

Prices cut even deeper on 
larger orders. Examples: 
| Lamp- Radio $5.95 in 
| quantity, Mink Coat $278. 
Big demand from stores, | 
| premium buyers, whole- 
salers, friends, Mail Order. 


YOU CAN BUY 
ONE AT A TIME 


im 7 Examples: One Combin- 
Ff GM | ation. Lamp-Radio $6.80 

p -—- Postpaid to you from for- 
eign factory. One full 
length Mink Coat $305. 
Air Postpaid from Scandi- 
navia.100's more bargains. 


Either Way...You Can BUY BELOW WHOLESALE 


Start Your Own BIG PROFIT 
HOME IMPORT BUSINESS 


My Plan Starts You Fast! Without previous experience or product 
investment. Men-Women, I'll show you how to start an amazingly 
profitable small home business you can operate in just a few spare 


aie" 


TRUCK DRIVER BECOMES 
WORLD TRADER 

“Starting three. years ago, I now 
have succeeded In-obtaining 285 


READ WHAT 
| OTHERS SAY L working agents around the free 
{ world and have given up my for- 


NEW CAR, NEW HOUSE mer professlon of driving a truck 
"Muta mer per sear fem iu On a fall time basis Have sold to 
o i sales per year. I ams ] ` 

working at my rt2uler Job and date just under 12,000 Mult!-Blade 
doing importing on the side. It Scrapers.” B. N. Diezel, California 
has helped me boy a new car 


and we are now considering buy- 
ing a new house," 
Mahlon Rissler, Pennsylvania 


HOUSEWIFE AVERAGES $30.00 A DAY 

"I am making from $25.00 to $35.00 
a day and at the same time, keep 
a close watch at my house and my 
seven children." — 


SELLS $158.85 FIRST DAY 
"My first day sold $158.85 and found 
it quite easy. Thank you sincerely 
for giving me the chance of being 
an I.T. Member." 
W. Euystermans, Canada 


HUSBAND-WIFE OPEM GIFT SHOP 
“My wife and I have opened our 
own gift and novelty shop with 
great success. We now have a large 
selection of beautiful imports 
from several countries. Our first 
big deal was when we recelved an 
order for $400.00 worth of cypress 
: a A. Jd. Call, orida& 


$1000.00 A MONTH PROFIT 
“Thank you for helping me get 
started in im tea) = usiness, 
From August 1, to December 31, 
my gross profit is $5,050.00 in im- 
porting transistor radios.'' 
Albert Sergio, Pennsylvania 


WOMAN SELLS 11,000.00 JEWELRY 
"In one month I sold over one 
thousand dollars worth of jewel- 
ry. Most of it came from Spain 
and other parts. Also over [ive 
hundred dollars in cosmetics and 
an order for three hundred elec- 

trie shavers from Switzerland." 
Beatrice Wood, Hawal! 


500% PROFIT ON PERFUME 
"I just received word from my ex- 
porter In France that my ship- 
ment of perfume was mailed. This 
order is for $40.00 my cost and 
will give me a gross profit of not 
less than $200.00." — 
Thomas H. Medlin, Oklahoma 


hours a week! Import bargains by the thousand open profit op- 
portunities most people only dream about. Age or location not 
important. Make your first import order 10 minutes after you 
get my proved drop ship plan. 


START SPARE TIME AT HOME 

Later, branch into full time . , . once you know the exciting, rewarding 
security of your own home business. Keep your business small or buildit 
big or plan for retirement income. Know the peace of mind of being inde- 
pendent in case of illness or job layoff. Plan gives you valuable free mem- 
bership in International Traders — famous world-wide organization. Puts 
you in direct contact with suppliers abroad. Deal in one product or many. 
Foreign travel opportunities if you wish. Buying below wholesale is easy 
with my home business Plan to show you how, 


This is a proved opportunity for sincere, ambitious men and women to be their 


These authentic testimonials have been selected from hundreds of 

successful reports on file at my Headquarters. | do not promise 

everyone will do as well because success depends on the willingness 

a to work for these fine profits and 

nhility. But the money-making oppor- 

tunities are there and | will help you 
go after them right now. 


own boss... to buy direct and pocket all the profits. Rush | =A 


coupon for my FREE BOOK, "How to Import and Export." No 
salesman will call. | mail everything. | reveal little known details 
about thousands of current buys from overseas. Airmail reaches — IMPORT 


me overnight. | 
SEND FOR FREE BOOK 


of THOUS 


 gxAMPLES OY ac ow WH wt 
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THE MELLINGER CO. Dept. C2248, 1 
Send No Money! l 1554 S. Sepulveda Blvd., Los Angeles, California 90025 : 
| show you how to get these i Send Free Book showing how I can buy one at a time 4 
ag eh ano secrete As. others. : or in quantity, how to start a business of my own and : 
: Put coupon mm E 
F ; in mail t ! i NAME AGE - 
iet megma VETERES E 
ae trader... President BIG FREE KIT j CITY i 
| of The Mellinger Co. 8 SAMPLE IMPORTS | STATE ZIP | : 
THE MELLINGER CO., Dept. C2248,1554 So. Sepulveda, Los Angeles, California 90025 (Loam. Save 3 days... Give Zip No. for fastest reply —— 
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Lea To Be A 


4 LOCKSMITH 


PROFESSIONAL 
MENTA KEY MACHINE 
=<" YOURS TO KEEP! 
Big demand for skilled Locksmiths! Earn big money 
spare time in your own home. Be your own boss: 


earn steady, d- 
BELSAW INSTITUTE training, 


illustrated lessons complete with ALL tools and 
| supplies, including the $125 Key Machine which is 


yours to keep. Shows you how to get jobs, how to | 


charge, how to earn while you learn and how to 
build a lifetime, cash-profit business. 

Read These Reports from Belsaw Graduates: 

Oscar Larson, Long Beach, Calif.: ‘‘! have all the locksmith work 
| can handle in spare time. | give hearty thanks for your wonder- 
ful training.'' 

Herbert Bernard, Point Pleasant, N. J.: “I recommend your course 
| highly. Locksmithing gives me real enjoyment and extra money." 
J. Marko, Ferndale, Mich.: ''With me locksmithing is full time. 
| sincerely thank you for giving me this chance to better myself." 


J. W. Cookman, Lakeland, Fla.: “I've been in full time lock- 
smithing for three months. Thanks for your fine cooperation.” 


Accredited Member National Home Study Council. Approved 


year 'round income with no layoffs. | 
approved by master | 
locksmiths, teaches you to make keys, open and | 
repair locks on homes, cars and buildings. Easy, | 


“Say, Smokey—”’ 
[Continued] 

*I have a 1968 Cadillac Coupe DeVille with 
a bad brake-shuddering problem at speeds 
over 50 m.p.h. The trouble began at about 
3.000 miles and has plagued me ever since. 
When it first appeared, my Cadillac Service 
man rotated the tires, realigned the front 
wheels. and replaced a sheared bolt in one 
front wheel. He has since worked on it seven 
times without avail. Up to 35 miles an hour 
I get smooth stops: at from 50 to 70 the front 
wheels shudder. and to brake I have to re- 
lease and reapply until I come toastop. The 

mechanic has given up. can vou help?" 
JOSEPH M. DALLAL, Stockton. Calif. 


You didn't mention whether your car has 
the optional disk brakes, or not. Assuming it 
has drum brakes, try having the drums trued 
and honed, also the linings checked for con- 


tamination or glaze from grease or brake 
fluid. Have the anchors and retraction 
springs checked. If you have disk brakes, the 
problem and solution would be similar up 
to the reference to anchors and retraction 


i Send FREE book, ''Keys To Your Future!” t = 
springs. If the above doesn't help the shud- 


| Name dering, for a cure write Bob Phillips, Na- 
dus tional Service Manager for Cadillac Motor 
: Car Division, 2860 Clark Ave., Detroit. 
City State 


I 
| 
| 
| 
for Veterans. Mail coupon today...no salesman will call. | 
| 


2 art lessons 


p7 1 


Do you like to sk 
*. Why not develop your taleht at home 
in your spare tifüe through the Washington 
School of Art? ` 

Learn drawing, oil and watercolor 
painting, advertising art, fashion illustration, 
T.V. art, etc. 

Get detailed corrections with overlays, 
guidance from instructors who take a personal 
interest in you. | 

WSA has opened new doors for over 
130,000 people. Many hang their art with 
pride at home. Others sell paintings and 
earn money in commercial art. 

Interested? Send name, address, and 
age for two free art lessons plus free booklet 
that describes the course. 


Washington School of Art, Studio 20010 
Port Washington, N.Y. 11050 


“I am without my 190b Mercedes-Benz 
1959 unless I get some help. Water entered 
the aluminum head by the gasket and cor- 
roded the spark-plug threads. When I re- 
moved the plugs. the threads stripped in the 
head. Please!" 

JIM BALCIK, Decatur, Tex. 


Helicoil is the trade name for the best 
gadgets to solve that problem. Though there 
are other brands, I know this one is easy to 
find and makes a good lasting replacement 
for the original threads. 


"When driving on wet pavement, why do 
some automobiles create a large spray behind 
them while others don't? Is it the tires, body 
design, or both? I find the larger clouds of 
spray are a safety hazard to other drivers." 

JOHN K. SCHWEPPE, Sacramento, Calif. 


Both tires and aerodynamics are involved, 
but mostly the latter. I'm afraid it is here to 
stay. A jet plane is as aerodynamically 
sound as engineers can get it, but did you 
ever watch one take off in the rain? 


Got a question on autos? Send it to: 

"Say, Smokey—"' POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 
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Don't take our word for it—prove it to yourself! 
If you don't agree with every word we say about 
ICS's new TV Servicing/Repair course—we lose 
the bet and you /ose nothing. 

Here's how you take advantage of this spe- 
cial trial offer. Simply send $5.00 for the first text. 
Read through it. See how simple and easy-to-under- 
stand the instruction is. And how thorough. Then 
decide for yourself. While this first text will not, by 
any means, give you a complete training—it will 
convince you how easy it Is to learn—the ICS way. 

And, if by chance you're not convinced— 
simply return the text within the 10 day trial period 
and receive a full refund. 

As a part of the complete course, this text is 
worth much more than $5. This special trial is simply 
our way of showing you how completely confident 
we are that the ICS TV Servicing /Repair course can 
stand up to any TV Repair training you can get any- 
where, at any price—yet the full cost to you is only 

99. 


In just a few months you can be trouble-shoot- 
ing on color sets. Just the first two texts combined 
will enable you to repair 70 percent of all TV 
troubles. Instruction is simple, very easy to grasp. 
Photos show you what a TV screen looks like when 
everything is normal, and what it looks like when 
trouble fouls it up. The texts tell you how to remedy 
he problem and why that remedy is best. What's 
more, quizzes are spotted throughout the course so 
you can check your progress. 

All in all, the course consists of 6 texts... 
936 pages of concise, easy-to-follow instruction... 
plus 329 detailed illustrations . . . a dictionary of 
V terms geared directly to course material—which 
vill be invaluable during the course and later. 
At the end of the course, you take a final ex- 
amination. Then you get the coveted ICS diploma, 


Learn TV repair...10 day trial! 


plus membership in the ICS TV Servicing Academy. 
And by that time you will be able to handle tough, 
multiple TV problems on color sets as well as black 
and white—100% of all TV malfunctions! This 
could mean a tremendous future for you. Full-time, 
part-time, your own business. 

The National Electronic Associations found this 
ICS course so thorough, so helpful, easy to grasp 
that they approved it (first home study course ever 
to receive such an honor) for use in their own ap- 
prenticeship training program. 

Send $5 Today 

You have nothing to lose. Send coupon today 
or write ICS, Scranton, Pa. 18515. Then examine 
the first text. See for yourself. If, during the 10 day 
trial period, you're not convinced—just return the 
text. And we'll refund quickly. 


i C a es Correspondence Schools 
Division of Intext 


[] Send the full course. I've included $99—plus state 
tax. (And I'll still have the 10 day trial refund privilege.) 


Return This Coupon Today For 10 Day Trial. 


B ICS, Scranton, Pa. 18515 G6570G | 
i O Here's my $5.00. Send me the first text of the ICS L 
i TV Servicing/Repair Course. If I'm not convinced with- a 
" in 10 days that this is the most thorough and easy to 
[ understand way to learn TV repair, you'll refund my ff 
i money and that's that. i 
ame mm _ | 
E n | 
i (please print) y 
E Address f 
i i 
[ City —— — — — — — —— State _Zip# ii 
A E 
i i 
i E 
[| 
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Science 
Newsfront 


Last-minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


A new kind of porous stainless steel, which 
transmits light but not water, may help 
solve problems in fields ranging from con- 
trol of jet noise to movement of bulk ma- 
terials. Produced by P. R. Mallory & Co., 
the treated stainless steel is made in a con- 
tinuous roll that retains most characteris- 
tics of the original metal stock. Its pecu- 
liar properties arise from a special process 
developed by Dr. Samuel Ruben, an inde- 
pendent inventor. The electrochemical pro- 
cess punches irregularly shaped perfora- 


Nuclear power inside a human body? Coming 
soon, as the result of a startling break- 
through in medical physics. For the first 
time. a nuclear-powered heart pacemaker 
has been successfully implanted in a living 
being—a mutt named Brunhilde, specially 
bred so that her heart was about as large 
as a man’s. Brunhilde came through the 
procedure, at the National Heart Institute 
in Bethesda, Md., with flying tail. The 5,000 
persons a year who require surgical im- 
plantation of cardiac pacemakers suffer 
from a heart condition that requires a regu- 
lar electric stimulus, synchronized with 
their normal pulse, to keep their heart from 
stopping. Battery-powered pacemakers are 
now used routinely, but they have a serious 
drawback: Their mercury cells run down 
in about two years, requiring repeated sur- 
gery for replacement. Moreover, they tend 
to drop in output suddenly, creating the 
risk of heart failure. The new pacemaker, 
by contrast, is energized by plutonium 238, 
and will run at least 10 years, with its out- 
put then falling off gradually. Designed un- 
der the auspices of the Atomic Energy Com- 
mission, the device weighs only 314 ounces, 
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tions in the steel, varying in density up to 
60,000 holes per square inch. This turns the 
material into the equivalent of a huge 
number of miniature acoustical tiles. A 
sheet can be formed into a honeycomb de- 
sign to encase jet-engine cowlings; the per- 
forations diffuse and diminish engine noise. 
The size and shape of the holes also make 
the material useful in handling powdered 
materials, such as cement or chemicals. If 
air is blown into the powder through the 
steel sheet, the powder flows like a liquid. 


and is about two-thirds the size of a pack ol 
cigarettes. Six pairs of tape-like thermo4 
couples are wound on a roller containing 
the plutonium, which generates heat throug 
its emission of alpha particles. (Such radi 
ation can't damage tissue because it is non: 
penetrating.) The thermocouples convert the 
heat to electricity, which runs a tiny, pulse 
producing electronic unit. The whole pack: 
age is sealed in titanium, chosen for its inert 
ness within the body. If further animal test: 
work out, 1971 will see the long-sought goal 
human beings whose hearts are paced witl 
energy from the atom. 


A typewriter for the handicapped is bein; 
developed by a British division of Interna 
tional Telephone and Telegraph Corpora 
tion. Still in the experimental stages, th 
unique device allows persons whose physi 
cal handicap would prevent them fron 
manually operating a typewriter to typ 
letters accurately at a rate of 20 words pe 
minute. How? 'The operator speaks into 
microphone—in Morse code! The instrumen 
translates the operator's “dah-dits” into i 
structions to the appropriate keys. 

| Continue 


SUPER 6" SPACE CONQUEROR 
Superb Astronomical Reflector—Up to 576X. 
Features aluminized & overcoated 6" f/f 
ground and polished pyrex parabolic mirror 
accurate !4 wave, 48 F.L. 6X achromatic 
finder scope. 4 eyepieces—48X Kellner, !5" 
96X & 14” 192X Ramsdens, Barlow to dou- 
ble or triple power—rack & pinion focusing 
mount, 47-34" aluminum tube. Electric clock 
drive w/manual slow motion control. Setting 
circles, Heavy-duty equatorial mount. Pedes- 
tal base. Compares to $295-$350 models. 
Stock No. 85,086N ..... $199.50 F.O.B. 
Stock No. 85,050N 3"... $29.95 Ppd. 
414," REFLECTOR TELESCOPE 

Stock No. 85,105N................. $84.50 F.O.B. 
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"FISH" WITH A MAGNET 
Go treasure hunting on the bottom! Great 
idea! Fascinating fun and sometimes tre- 
mendously profitable! Tie a line to 5-Ib. Mag- 
net—drop it overboard in bay, river, lake or 
ocean. Troll along the bottom—your ‘‘trea- 
sure’’ haul can be outboard motors, anchors, 
fishing tackle, all kinds of metal valuables. 
5-Ib. Magnet is war surplus—Alnico V Type— 
Gov't cost $50. Lifts 150 Ibs. on land, 


much greater weights under water. 
Stock No. 70,571N ............5-Ib. $12.50 Ppd. 
Stock No. 70,570N ...... 315-Ib. $8.75 Ppd. 


DOES. 


MINIATURE WATER PUMP 
Wonderful for experiments, miniature water- 
falls, fountains, etc. Tiny (25$" x 134") 
electric motor and pump ideal for hobby- 
ists, labs, schools. Pumps continuous flow 
of water at rate of one pint per minute at a 
12" head. With two ''D'' batteries in series, 
will pump up to 24" high. Runs 48 hours on 
battery. Works in 2 directions. Self-priming. 
Stock No. 50,345N $2.25 Pod. 


CECE LC Cee 
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GRIND YOUR 
Featured in Pop. Science Article: 
"Hugh Downs Tells How He 
Builds Telescopes for Fun” 

Kits contain fine annealed pyrex mirror 
blank, tool, abrasives, diagonal mirror and 
eyepiece lenses. Build instruments ranging 
in value from $75 to hundreds of dollars. 


; 
Ay 
: 


Stock Mo. Diam. Mirror Thickness Price 

70,003N.. 414".... 34"....$8.00 Ppa. 

70.004N.. 6".. M ok de .95 Ppd. 

70.005N.. B"......1X3"....21.00 Ppd. 

70.006N..10".... 134; ...34.25 F.O.B. 
70.007N..1215"....218"....65.85 F.O.B. Stock No. 
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CATCH THAT STROBE ACTION! 
It's wild, Spectacular stop-action lighting 
effects will make a party, create a light 
show, turn the ''swingers'' into psychedelic 
performers. Top quality, low-cost, solid state 
electronic strobe. Adjustable flash rate from 
2 to 16 flashes per second. Clear lucite lens 
protects long life Xenon lamp—up to 10,- 
000,000 flashes. 60° high lustre reflector 
covers 2,000 sq.ft. area—even in dark of 
night-club. Rugged but compact (6"sq.) & 
lightweight (314 Ib.). Wrinkle-finished metal 
case. 110-120 V. AC. UL approved. 
Stock No. 71,174N |... $89.95 Ppd. 


BARGAINS 


for Fun * Study * Profit 
from 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building 
Barrington, N. J. 08007 


Projects illustrations up to 3" x 3'!/5"— 
enlarges them to 35" x 30" if screen is 64, 
ft. from projector, larger pictures if screen 
is farther away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white, Operates on 115 volts A.C. cur- 
rent . . . 6 ft extension cord incl. Operates 


on 60 watt bulb, not incl. Size 12" x 8" x 


41," Wide. Weight 1 Ib. 2 ozs. 
Stock No. 70,199N .. 
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"Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, and temp. Made of 
heavy duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. 

Stock No. 60,568N (8' diam.)......$2.00 Ppd. 
60,632N (16' diam.)....$7.00 Ppd. 


SEE MUSIC IN DAZZLING ACTION 


FSioN DRAMATIC BREAKTHROUGHIN 
B — AUDIO-VISUAL ENJOYMENT 
See May Popular Science Feature Article 
Actually see favorite musical selections trans- 
lated into fantastic patterns of beautiful 
color—each individual note creating its own 
unique, twisting, radiating shape . . . each 
shape dancing and prancing, whirling and 
swirling in perfect time with the music. 
Attach to stereo, radio, tape recorder, Send 

25¢ for 16-page booklet. ::9096N, 

No. 71,095N Boy's Starter Kit. $ 6.00 Ppd. 
No. 71,030N—8” Set ................$45.00 Ppd. 
No. 85,181N —Cabinet Model ... $99.50 FOB 
No. 71,057N 500W Projector $24.50 Ppd. 


ge a s HAE a aan 


ee Es Eurus 
tue Ae 


Sais EE ME 
Meu UE 


MODEL DIGITAL COMPUTER 
Solve problems, teach logic, play games, 
Adds, subtracts, multiplies, shifts, comple- 
ments, carries, memorizes, counts, com- 
pares sequences. Colored plastic parts easily 
assembled 12" x 3!5" x 434" Incl. step by 
step assembly diagrams. 32 page instruction 
book covering operation. Computer language 
(binary system) programming, problems and 
15 experiments. 
Stock No. 70,683N ..................... $5.98 Ppd. 
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WOODEN SOLID PUZZLES 

Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms—take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ability to solve problems. 
Stock No. 70,205N ......................$4.00 Ppd. 


MONEY-BACK GUARANTEE 


Order by Stock No.—Send Check or M.O. 


GIANT FREE CATALOG 


| 148 Pages! More than 4,000 


2E UNUSUAL BARGAINS! 
4 Ey l'acked with huge selec- 
= | tion of EIS ScODEn. micro- 
LES “ee cones. binoculars, mag- 
ES | nets. magnifiers, prisms, 
E photo components, parts 
S86 ID Kits. aecessories — many 
m rr hard-to-get surplus bär- 
. fuu | rains.  100's of charts, 
; UM. Hinstritions. For hobby- 
X" AG ww sts, experimenters, 
s xcheols, industry. 


Mail coupon for FREE Catalog se be 
EDMUND SCIENTIFIC CO., 300 Edscorp 
Building, Barrington, N. J. 08007. 
Name 
Address 

City State Áo 
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TUNE UP ELECTRONICALLY 
| ANY CAR EVER MADE! 


| » COMPACT or LIMOUSINE ^4, G or 8 CYLINDER 
| DOMESTIC or FOREIGN 


It Is no y longer necessary to file points to 
smoothness when using the Model BT-162. 
The instrument will automatically make 
allowance for any existing "pitting" or 

"wear." * Indicate the most effective point 
Setting without removing the distributor 
cap. * Indicate the correct settings for ex- 
ternal adjustment type distributors. + Car 
manufacturers’ dwell angle recommenda- 
tions are included in the manual provided 
with the Model BT-162. * To adjust for 
mathematically correct carburetor adjust- 
ment and thus insure maximum gas econ- 
omy and quiet engine running, simply use 


Operating manual includes manufacturer's dwell angle recommen- 
" dations for all cars. The manual is yours to keep even if you decide 


to return the instrumenL 


»^ B VOLT or 12 VOLT 
POSITIVE or NEGATIVE GROUND 


With New Improved Model BT-162 


DWELL TACHOMETER 


" IASSURE 2X STARTS, OPTIMUM PERFORMANCE and 


MAXIMUM CAS ECONOMY with MODEL BT.167 


MADE ORIGINALLY FOR TRE PROFESSIONAL AUTOMOTIVE 
TECHNICIAN, MODEL BT-162 WILL PAY FOR ITSELF MANY TIMES 
OVER FOR THE AUTOMOTIVE HOBBYIST AND EXPERIMENTER 


The Model 81-162 will perform the services specified below 
in oddition to many other tasks too numerous to mention: 


the Tachometer section of the Model BT- 
162. * To locate a "miss" you need 
only disconnect or "short" the spark 
plugs one at a time with the Model BT-162 
Switched to the Tachometer position. You 
will be able to instantly identify which 
particular plug (or frequently its wire lead) 
is responsible for the malfunction. « 


Cars with automatic transmissions func: 


tion efficiently only if the fluid pressures 
are correctly maintained. Manufacturer's 
instructions always refer to RPM recom- 


mendations. 
$2995 


SEND NO MONEY WITH ORDER 
| PAY POSTMAN NOTHING ON DELIVERY 


p[o——————————————————————————————4 


Try it for 10 days before ACCURATE INSTRUMENT CO. 


| 
i 
l 


INC. 09:675] 
you buy, If completely | 2435 White Plains Road, Mk, N, Y. 10467 I 


satisfied remit $29.95 
plus postage and han- | Please rush me one Model BT-162. If satisfactory | agree fo pay at the terms specified l 


diirig charge IPA pra at left. If not satisfactory, | may return for cancellation of account. 
fer you may use our Easy | Name 


Science Newsfront 
[Continued] 


U.S. Army to help fight vampire bats. It's 
true, so help us. And we're not sending the 
colors to Transylvania. The army is lending 
two of its night-vision devices to the UN 
Food and Agricultural Organization for a 
campaign against the blood-sucking mam- 
mals in Latin America. And it's really no 
laughing matter. These small bats are ex- 
tremely dangerous, not because of the small 
amount of blood they take, but because they 
spread rabies among the valuable animals 
they prey on. In Mexico alone, about 100,- 
000 cattle die of rabies every year. In all 
Latin America, the loss is some $350 mil- 
lion a year. The problem is that vampire 
bats are only a small fraction of the bat 
population, and that many of the other bats, 
being insect-eaters, are important to pre- 
serve. How to design a bat extermination 
program that knocks out only the Dracu- 
las? Enter the Army's night-vision devices, 
which have been used in Vietnam to spot 
enemy movements in the dark. These light 
amplifiers use the faint, reflected glow of 
starlight, intensified many times. They will 
provide UN investigators a bright-as-day 
picture of the night-time feeding habits of 
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| the bats. With the information gained from 
this electronic reconnaissance, the real war 


against the vampire bats—and the spread 7 
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] U.S. Bureau of Labor Statistics pre- 


dicts shortage of 50,000 civil engi- rabies—can begin. 


! NORTH AMERICAN SCHOOL OF SURVEYING & Tes 2 
1.8500 Campus Drive * Dept. 4188 Newport, Calif. 92660 E 
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ment. It is being operated by the Connecti- 
cut Research Commission and CBS Labo- 
ratories. Varying noise conditions on sev- 
eral roadways will be measured during the 
project. The object is to learn how to keep 
traffic noise down to acceptable—but realis- 
tic—levels. The first auto-eavesdropping sys- 
tem in the program was installed near a toll 
gate. It includes six tiny acoustical receiver 
slung from tripods spaced at varying inter 
vals. Each receiver contains a sensitive mic- 
rophone protected by a metal “wind-and 


I naring "Send jor FREE (Surve verore, ait etc. > : 
A CAREER KIT." nan will call i | 
-— i The first highway “noise-pollution”’ program 
- | NI | has begun on Connecticut's Merritt Parkway. 
— ! | The program is designed to measure traf- 
I cm STATE... zP 4 fic-noise levels with highly specialized equip- 
3 
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e Reduces friction 
e Increases horsepower 


eSavesgas o nT rain” screen and an electronic sound-leve 
e Makes every car, ¢ meter. The results are recorded on minia 
old or new, ture tape recorders. CBS Laboratories ha 


also developed a special instrument to pin 
point and identify offensively noisy cars 
trucks, and motorcycles. About the size ol 
a suitcase, the instrument has a miniatur 
split-screen camera as well as acoustica 
equipment. If an unmuffled hot rod blast 
down the road, the instrument will nail th 
offender by coupling a picture of the offend 
ing vehicle with a chart reading of its illeg 
sound level. 


perform better 


X * 4 


The IMPROVED 


the man who 
"cares'' for 
your car. 

or write 


Dept. (EBENE 


Akron, Ohio 44309 


PRODUCTS, INC. 


Continue 
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| ( M ; 
J y PS 
X AUD 
(^| SQ00* OXYGEN WELDING TORCH 


AT New portable SOLIDOX weld-| 
ing torch goes anywhere. Only 


4 ibs. Burns Amna Ing Soo oxygen 


pellets & propane. Flame exceeds| 
5060°F. Braze weld, silver solder, melt 
14" steel. Complete kit: torch, pellets, 
propane, glasses, braze rods, lighter, 
etc. Ideal for shops, hobby, metal 
repair. Professional results. Low- cost 

SOLIDOX pellets available by mail. 
SOLIDOX is simple and safe. Money- 
back guarantee. Only $34.95 ppd.| 


SEND ONLY 5500 


pay postman $29.95 plus postage on delivery. 
Cleanweld Products Co., PS-8, Box 1061, South Gate, Calif. 90280 


START YOUR OWN 
MONEY-MAKING BUSINESS 


Clean rugs on customers’ floors—upholstery in their 
homes—even painted walls—with highly efficient 
electric machines which are making big money for 
others and giving them independence rite today 
for complete information. It's FREE 


VON SCHRADER MFG. CO., Dept. D811 “R” PI, Racine, Wis. 53483 | 


PROFIT IN YOUR SPARE TIME 


SMALL ENGINE REPAIR PAYS BIG ! 


Outboard + Powermower* Chain Saw e Tractor 


MAKE EXTRA MONEY —or fix your 
own engines and SAVE! Illustrated, easy-to- 
2 learn Home Study Course qualifies you as ex- 
== pert. ‘‘Approved for Veterans.'' Write today! 
LINCOLN TECHNICAL INSTITUTE 
Suite B-G, 472 Market St.. Newark, N.J. 07105 


Write. for 
free brochure. 
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eae 


i P a re 
Bom c rou 


S Kehacr ang watch 


= 
| ... SWISS OR AMERICAN 


Unique, modern Sweazey System starts you 
making repairs right away. Develops skill 
step by step at home in spare time. 
Diploma awarded. Free sample lesson. No 
obligation. 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 489, Fox River Grove, Illinois 40021 
AND KEY 


Locksmithing MAKING 


y Practical up-to- 
Now Made Easy! "'?ctes o0 

| teaches you how to pick locks, de-code, 
make master keys. repair, install, 
service, etc. New self- Instruction 
lessons for every bandyman, home 
owner, carpenter. mecnanic, serv. 
ice station operator, gunsmith. 
52 easy illustrated lessons. Full 
price only £6.95, postpald. Satis- 
faction refand guaranteed. 


— LLL 


5 
m E 


x: Z7 TTE Mall dri today! 
i 
pit peg ony $6.95 : Nelson-Hall Co., Dept. 
* e 325 W. Jackson Bivd.. 


rn p 60606 


THE LAW 

TRAINED 
MAN 

“THE LAW- 


AW Fee soor 


Write today for a FREE copy of illustrated law book. 
TRAINED MAN." which shows how to earn the professional Bachelor 


of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course, All necessary books and lessons provided. Moderate cost: 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave | 
Founded 1890 Dept. 120-C, Chicago, Illinois 60601 | 


IT BIG 
ITH NIS 


PROJECT METHOD 
IN INDUSTRY. 
| IN YOUR OWN BUSINESS... 
IN MILITARY OR GOVERNMENT 


ELECTRONICS DIVISION 


e Master Course in Color TV Servicing 

Color TV Servicing 

Master Course in TV & Radio Servicing 

Practical TV & Radio Servicing 

Master Course in Electronic 

Communications 

e FCC License Course j 

e Master Course in Electronics 
Technolog 

e Industrial and Automation 
Electronics 

e Computer Electronics 

Basic Electronics 


AIR CONDITIONING, REFRIGERATION IAS .— 
e Master Course in Air en iHening, een "a A 
Refrigeration & Heatin ng 
e Air Conditioning & Heating 

e Refrigeration 


MECHANICS DIVISION 

e Master Course in Aute & 
Truck Mechanics 

* Automotive Mechanics | 

e Truck & Heavy Duty Mechanics ` 

e Engine Tune-Up & Electricity 

HOME APPLIANCES DIVISION : 

+ Home Appliances Master 
Technician's Course 


e Home Appliances Servicin 
e Handyman Appliance Repair 


NATIONAL Gene) § 
WORLD-WIDE TRAINING SINCE 1905 
4000 South Figueroa Street Los Angeles, Calif 90037. 


CLASSROOM TRAINING 
AT LOS ANGELES- 


HOME TRAINING 


Miele n new | Exclusive 
Circuit Trainer 


NTS occupies a city 
block with over a 
million dollars 

in training facilities. 
Check special 
box for details. 


g 4000 So. Figueroa St., Los Angeles, Calif. 90037 


| Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON 
5 for division checked below. Check one only. 


O ELECTRONICS DIVISION fone 
B O AIR CONDITIONING, REFRIGERATION DIV. I 
| C] MECHANICS DIVISION [ 
y O HOME APPLIANCES DIVISION ie 202-89) 


F Name et ee er Enid H 
E or ttai M | 
City State cen ere 
C] Check for veteran training under new G. I. Bill. 


C} Check if interested ONLY in classroom training 
i at Los Angeles 
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Science Newsfront 
[Continued] 

| Do you use low-calorie cream substitutes: 
Maybe you figure you're getting a break not 
only on calories and convenience, but alsc 
by eliminating the dairy product's animal 
fats that some doctors think are potentially 
harmful in large amounts. If so, you could 
be making a serious mistake. This is the con: 
clusion of recent studies by two nutritional 
scientists—Dr. Elaine R. Monsen and Dr 
Ancel Keys. They independently found that 
more than a dozen brands of cream substi. 
tutes had a higher percentage of saturatec 
fatty acids—up to 20 percent higher—thar 
the dairy creams they replace. Althougl 
considerable controversy surrounds the top. 
ic, many scientists believe that saturatec 
fats may cause the blood cholesterol leve 
to rise, and also that this quantity is relatec 
to cardiovascular disease. They recommenc 
replacing some of the saturated fats nor. 
mally found in the American diet—primari. 
ly animal fats—with polyunsaturated fats- 
primarily vegetable oils. Many persons at. 
tempt to heed such advice by cutting dowr 
on butter and cream. But not all vegetable 
oils are unsaturated, and there’s the rub 
For the products tested seemed to be made 
mostly from coconut oil—one of the rare 
vegetable saturated fats. Coconut oil, Dr 
Keys said, is “the worst oil they coul 


TRE 
TIMESAVER 


Ad 


NOW YOU'LL HANDLE 
CAULK JOBS LIKE 
A PRO. DAP LATEX 
CAULK GOES ON 
FAST INA SMOOTH 
BEAD FOR PERFECT 
CRACK AND JOINT 
SEALS.INSIDE OR 
OUT. PAINT IT IN 
2 HOURS. 


DAP 


DAP Inc.,Dayton, Ohio 45401 | svasimiary OF Plough , I. 
Also available in Canada 


ee € —À o ——m 
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ACCORDIONS 


have chosen,” and is “two times as bad a 
‘<i . and AMPLIFIERS butter oil on the cholesterol level of th 
as i de. PR ———N blood." | 


eee, 


An airplane struck by lightning may trigge 
the bolt itself. Two scientists of the En| 
vironmental Science Services Administra 
tion report that an ESSA DC-6 researc} 
plane was hit by lightning on three sepe 
rate occasions—under similar weather condi 
tions—during a thunderstorm research prc 
ject at Flagstaff, Ariz. Observations of th 
electrical field within the storm both be 
fore and after the lightning struck sugges 
that the plane itself, moving through a thu 
| derhead, may have unleashed the bolt the 
is a discharge of a powerful buildup of stati 
electricity. Each time the lightning struck 
according to the scientists, the plane was i 
a dissipating thunderhead or cumulonimb 
near the freezing level, and in an area 


A E Eß KA F 


u-w wm m EM * 


So. 4 X X 5 


BIG SAVINGS ON ACCORDIONS & AMPLIFIERS! Save up to 12 
more on famous make accordions. Over 40 standard & electronic 
models. Buy direct at low discount prices. Get 5-day home trial. 
Small down payment, easy terms. Free Gifts. Trade-in allowance. 
Money back guarantee. Write for catalog and Discount price list. 
Accordion Corporation of America, Dept. P-89, 5535 W. Belmont 
Ave., Chicago, Ill. 60641. 


HANDBOOK OF 
Knots and Splices 
By CHARLES E. GIBSON 


Now tie knots for every purpose—useful, 
urnamerntal, fun-to-make! Book gives 


complete ''1-2-3'' sketehes and instrue- 
tions for every hitch, splice, bend, sling, 
lashing or whipping you'll ever need for 
boating, camping, climbing, fishing, 
hunting . . . for patio awnings, swings, 
hammocks, rope fences, '"welcome'' mats 
. , üornamertntal lamps, vases, bell ropes, 
key chains, buggy whips, cat-o'-nine 
tails, rope handcuffs, play quoits, ete. 
They're all here . . . over 100 kinds of 
knots and ropework! From the simple 
square knot to such faney numbers as the 
Manrope, Stopper, Shroud, Crown, Turk's 
Head, and Pineapple knots. Also covers 
plaiting, braiding, much more! “Highly 
reconunended.’"’—Library Journal. Pro- 
fusely illustrated. ORDER NOW! 10- 
day Money-Back Guarantee, Send only 
$4.4» to EMERSON BOOKS, Inc., Dept. 


222-5, 251 West I9 St., New York, N. Y. 


10011. 


| Corona discharge from the aircraft occurre 


| on the other end by a baseball bat." 


the cloud that contained both ice and wate 


after each strike. As a result of the lightni 
strikes, the skin of the DC-6 was pocke 
with burns and holes as large as a hal 
dollar. What does it feel like to be pilotin 
a plane when it is hit by lightning? The pila 
of the research plane reports: “The cor 
trol column feels as if it had been whacke 
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YOUR PERSONAL LATHE -UNIMAT 


But it's a lot more than a lathe-also does milling, bor- 
ing, grinding, drill press and jig saw work with metal, plas- 
tics or wood. Small enough for table top, extremely ac- 
Pa curate and easy to use. Only $139.50 complete 

+ a_~. ready to operate. Write for free literature to 
American Edelstaal Inc. 
Dept.AH9, 350 Broadway, 
New York, New York. 


oye rra 


LEARN 
MEAT CUTTING 


Train quickly In 8 short weeks at Toledo for a 
bright future with security in the vital peat 
business. Big pay, full-time jobs——HAVE 

PROFITAHLE MARKET OF YOUR OWN! Time 
payment plan available. Diploma given. Job 
help. Thousands of successful graduates. Our 
46th year! Send NOW for big, new illustrated 
FREE catalog. No obligation. G. I. Approved. 


NATIONAL SCHOOL OF MEAT CUTTING, Dept. 51-X, Toledo, Ohio 43604 


SCOOT'R-BIKE 


| BUILD FROM BICYCLE FRAME 


BIGGER, BETTER THAN A MINI-BIKE 
Convert old bicycle frame for $5.75, plus 
small weld job. Step-by- "o Plans, e) 

hotos show how. PLANS, $2, 
undable with order for wheels, " 
engines, clutches, kits. Also Mini- et 
A Plans, Kits. Discount Prices. "O" Catalog! ! 
GILLIOM MFG. CO Dept. PS-8 St. Charles, Mo. 63301 


BEA CAMERA 
CRAFTSMAN! 


X New opportunity for big-pay jobs or your own 
B business. Now YOU can learn to repair cameras 

. at home, in your spare time! Free booklet tells 
how. NHSC accredited course includesall instruc- 
tions, tools, practice equipment. Write today! 


NATIONAL CAMERA REPAIR SCHOOL Accredited Member P sa 
Dept. PT , Englewood, Colorado 80110 | 


“x is in Outdoor Life's savvy-packed 
‘ COMPLETE BOOK OF CAMPING. 


Outdoor experts Leonard Miracle and Maurice 
Decker detail every aspect of camping: plan- 
ning, equipment, transportation, first aid, camp 
sites, cookery, axmanship, knot tying, tents, hik- 
ing, boating, auto camping and lots, lots more. 
600 exciting pages, 300 illustrations, compact 
size, waterproof — many special features include 
guide to 862 campgrounds and directory of free 
map sources, kir a complete camping en- 
cyclopedia! Only $5.95. 


SEND NO MONEY — FREE TRIAL ATEEN 
POPULAR SCIENCE 


44 Hillside Avenue, 
Rush COMPLETE BOOK OF CAMPING for 7 days free 


Manhasset, N.Y. 11030 


trial. If not delighted, | may return it and owe nothing. 
Otherwise, bill me for only $5.95 plus postage. 

Name 

Address 

City. State — Zip Code 
SAVE! Check bus if you include payment with your or- 


der and we'll pay postage. SAME RETURN PRIVILEGE. 
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CHARLES ATLAS Says: MY FREE 
BODY-BUILDING BOOK 


Shows How YOU Can 
Become A REAL HE-MAN 


Ashamed of your uer di Then tell me, in 
the coupon below, the kind of body qu do 
want. I'll give it to vou FAST—with my 
easy, 15-minutes-a- day method of 
“Dynamic: Tension.” Ill make 
your chest and pisse eoi 
your arms and legs sur 
power. I'll give you the Meg 
uo y women admire and sier 
E. à envy. Your friends will be 
E. amazed. You will feel like 
| à a tiger! 
= h FREE BOOK. Learn how 
1L à “Dynamic - Tension" 
made me ‘‘World’s 
Most Perfectly Devel- 
-a oped Man’’—and how 
< . I can change bed 
$ Mail coupon to 
3 4 | CHARLE S ATLAS, 
E i ES | F, s b St., N. Y. 10010. 


bs as ooh ts Onn er ne tan On ok sce Gk um m mien e m m M NR n MR mm 


TO i E 


ii 

| CHARLES ATLAS, Dept. 18 : 

8 115 East 23rd St., New York, N. Y. 10010 & 

B Dear Charles Atlas, Here's the Kind of Body I Want: i 
E (Check as pnr as you like) 4 

B O Broader Chest, Shoulders O Powerful Arms, Legs E 
g — lIron-Hard Bi ceps, Grip C] More Solid Weight n 
it Show me how “‘Dynamic-Tension’’ can make me a new j 
man. Send your famous 32-page FREE book. full of pic- . 

' WB tures, valuable advice. No obligation. a 
B PRINT & 
U*Eroo e — P a — AGE. ..... ü 
I ae aaa 1 ems — I ——À — E 
B ITY & ZIP o LI 
i 24.79 ee ee ot | P — - B8 
a" In England: Atias, Chitty St.. London. W.1 n 
i A. R OLOLOR O8 4.41 1 22 23 3 53 8 24 23 4 XR 0 XA 4 dou E ob oro s 


START A MONEY-MAKING BUSINESS 
FOR LESS THAN $30! 


You can have your own lifetime business right at home 


...work in spare time... and make up to $200 a month 
CASH! My FREE PLAN gives you all the facts: How 
to start, how to grow. You don't need previous expe- 
rience. You don't have to sell. I'll even finance you. 
People bring you the work and pay cash. Over 90¢ of 
every dollar you collect is clear cash profit. And you 
work when you want to. Let me prove you can't find 
a more certain, lower cost, higher paying | 

business of your own. 


Just Mail Coupon—No Salesman Will Call = Boo "n -- 
| BELSAW SHARP-ALL CO., Stan Field, Pres. i 
700P Field Bldg., Kansas City, Mo. 64111 
| Name | 
- Address i 
| ei ER een ert f 
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Detroit Report... 


AMERICAN MOTORS WILL DEF 
sports car. 


> 


X/2 midships- engined 


It is Ai Le e GS at the company's proving 


— near Burlington, Wisc., and will replace the present 
a 


velin-based AMX sports car, probably in 
400-cu.-in. V-8 mounted ahead of 


1971. <A two-seater with a 


e early -— of 


the rear wheels, it will be sold with a choice of four-speed 
manual or three-speed automatic eara teniaus. The chassis has 
all-independent suspension, and disk brakes on front wheels. 


First mass-production midships-engined sports 
cars vou'll see on U.S. roads will come from 
Volkswagen and Porsche. The two cars were 
developed jointly and have the same body, 
steering, suspension, and brakes. One will 
have the 75-hp. flat-four engine from the 
VW 411, and will sell here for about $3,000. 
'The other will have the 110-hp. engine from 
Porsche's 911T, and will be a $4,000 car. 


Since Detroit's small cars will compete for 
the VW market, Volkswagen will go into 
the big-car market. First offering will be 
the Audi 100, a roomy five-seater sedan sell- 
ing at under $4,000, fully equipped. The 
100-hp., four-cylinder engine gives the front- 
wheel-drive car a top speed of 105 m.p.h. 
The Audi will be sold by Volkswagen’s new 
Porsche-Audi Division. 


Final design of GM's XP-887 single-overhead- 
camshaft engine is set, and tooling has been 
ordered. New power plant will have a 
die-cast aluminum block, making it the first 
aluminum engine to be introduced in five 
vears. All but officially confirmed are earlier 
reports that the specifications include: 140- 
cu.-in. displacement; 100 to 150 hp., depend- 
ing on carburetion; in-line four-cylinder lay- 
out: camshaft drive by a fabric/rubber belt: 
water cooling; cast-iron cylinder head, with 
a high-compression aluminum head avail- 
able as an option. Speculation continues 
on whether the engine will have iron cylin- 
der liners or treated aluminum walls, a 
closely guarded secret throughout the en- 
gine’s development. 


Chrysler and Ford are working on agree- 
ments with Japanese auto makers that will 
open up trade for all concerned. Proposals 
include Japanese production of American 
car components, such as automatic trans- 
missions. Meanwhile, more Japanese cars 
are expected to enter the American market. 
Mitsubishi says it will bring in its Colt 


28 | POPULAR SCIENCE 


1300 and 1500 models to be sold by Chrys- 
ler dealers. Biggest thing U.S. companies 
want is opportunity to sell U.S. cars in Ja- 
pan. Up to now Japanese restrictions have 
made this impossible. 


Will four-wheel-drive cars make it? It’s a 
possibility. Strong rumors of a four-wheel 
drive system for the 1971 Corvette persist 
around Detroit. This car is definitely slat- 
ed for a midships engine. Meanwhile, Olds- 
mobile is still developing a four-wheel-drive 
Cutlass as part of what the division calls 
an “engineering exercise.” The Olds is pow- 
ered by a superpowerful, 455-cu.-in. over- 
head-cam aluminum V-8. While Olds has 
no present plans to produce such a car, it 
is a good indication of what Olds is think- 
ing. The car uses a standard Cutlass rear 
axle with a modified Toronado layout for 
front drive. In England, five Ford Zephyr 
cars with Ferguson four-wheel drive and 
Dunlop Maxaret antilock brakes have been 
delivered to the police, and 20 more are on 
order. The Zephyr has a V-6 engine and all- 
independent suspension, and the police ver- 
sion promises outstanding safety. 


General Motors is looking for new ways tc 
soften the impact of crashes for front-seat 
passengers. Latest development is one o 
more pads on the instrument panel, working 
in the same way as inflatable-bag systems 
When an accident occurs, a section of the 
instrument panel will automatically extend 
toward the front-seat passengers. When the 
passenger is thrown forward, the panel sec 
tion cushions his body and prevents injury 
GM prefers the extendable-section desig 
over an inflatable bag because it is simpler tc 


build, easier to control. 
WA 


Detroit Editor 


Traffic signals can be murder on 
imotor oil. 

But Quaker State has a natural 
ability to resist harmful effects of 
stop-and-go driving. It's refined by 
lubrication specialists from 100% 
Pure Pennsylvania Grade Crude 


— —  —————————=— ——M— LUCA 


Earn While You Learn at Home 

Earn while you learn at home. Millions of Jacks in gas and auto 

‘| service stations, trucking firms, body shops, riggers, factories 

and farms need servicing... most of which you can learn to 

repalr. We show you HOW. Start spare time In your basement 
or garage. Big opportunity for mechanics. ACT NOW! 

Write for folder No. PS-8 and free bonus offer. 


HYDRAULIC JACK REPAIRS | 


he oil killer. 


Oil, the world's choicest. Then 
it's fortified for extra protection 
against the rust, acid and varnish 
caused by an idling engine. 

You can't avoid those short 
trips. But with the right oil, you 
can make more of them. 


= Quaker State your car to keep it running young. - 


Career in 


ELECTRONICS? 


Career training at home the new easy 
way with RCA Institutes, Lab work with 
first lesson, Easy payment pians. 

Send fcr free 64-page book. 


RCA Institutes, Inc. Dept. PS-89 
320 W. 31 St.. N.Y.. N.Y. 10001 


Train for top jobs, top earnings, in PHOTOGRAPHY | 


NYI trains you for the best jobs—or your own successful business. Learn by doing at home, quickly, 
easily the individualized NYI way. Low cost. No experience or expensive equipment needed. Earn while 
you learn. Easy pay plan. Approved for Veterans, Student Loans. Approved by N.Y. State Ed. Dept. Ac- 


credited member Natl. Home Study Council. FREE color career book. No salesman will call. RESIDENT , A » 


TRAINING in all profitable phases of photography and Creative Motion Picture Course. Our 60th year. 
NEW YORK INSTITUTE OF PHOTOGRAPHY * 10 West 33 St., New York, N.Y. 10001, Dept. 5-8 
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Pontiac Chevrolet Cadillac E Falcon 


XE BOATING 
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Thunderbi ia 


Let the Experts Who Make 
the Cars Show You How to 


FIX £M 
with great 


2-in- Tauro REPAIR MANUAL 


qu Famous Illustrated Manual shows how 
! you can fix just about any part of 2,300 
CAR MODELS 1963-1969, ineluding all 
new Cars — Quick, Easy, Right! 


£s TROUBLE-SHOOTER Section and de- 
tailed trouble-shooting info thruout 
help pinpoint 4,200 car troubles, 


ow "breeze thru” tough car repair 

jobs! MOTOR's brand-new 1969 2-in-1 
Manual brings you expert guidance from 
the engineers who make the cars. Over 
1,100 big pages. 3,200 pics, crystal-clear di- 
rections make every job easy as A-B-C. 
FREE 10-DAY TRIAL. Then pay $2 in 10 
days, $3 a month for 2 months, then $1.95 
(plus deliverv and sales tax), or return 
book postpaid. Send no money now! Cut 
out this ad — mail with name and address 
to MOTOR BOOK DEPT., Desk 928. 250 
West 55th St., N. Y., N. Y. 10019. 


Chrysler Oldsmobile Dart Dodge 


/ TRY GIANT 
ILLUSTRATED 
"HOW-TO" BOOK 


EREE Plastic bags make battery carrier 


I’ve found that putting my boat battery 
into two heavy-duty polyethylene bag: 
makes handling it a lot cleaner and easier 
I leave the bags on all season, rollin; 


Print NAMO, . amas room & & & WB 5 o» E eo *" » » E os AMO... cece z 
" down the tops only to hook up the wire 
7-95 CE md ME dt dE in the boat. Bags keep the acid leaks i 


and the salt water out. 


A. S. RYAN, Kelso, Was 


State... cevecccccccccsscccessccecoscssscosssssCOdlsessseeveecs 


al "nave My Own Shop Now!" 


Says Freeman J. Jeffress, Oklahoma City, Okla. 
| 3 3. “Your course is so good, |! wouldn't take 
SE back the money | paid for it. | have a nice 
a little shop set up in my home_and it has 

a N fk: M already paid for itself!” 


Bes: LOCKSMITH 


Add 50% - 100% to YOUR INCOME vwith 
easy spare time earnings. Cash in on nation- 
wide shortage...in good times and bad. 
Quickly step into a big-pay opportunity job 
—high profit shop of your own. 

Earn Extra Money RIGHT AWAY! All Master 
Tools, Equipment, Supplies Furnished 
Age, education, minor physical handicaps 
don't matter in this growing trade. You can 
quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week. Gain 
practical experience through well-illustrated 
lessons. Do real jobs on car locks, house 


ANCHOR 
LINE 


How to snagproof an anchor 


locks, padlocks and safe locks, under guid- 
ance of experts. 


FREE Illustrated Book 


Here's a simple dodge I devised th 
virtually snagproofs a Danforth ancho 
Slip a heavy ring bolt—the kind that 


pieces of dr a Mast D EE I yl n Durs ut n a high-pay :; 
(I, CT iy" TETE] and sample lesson piges. i Ex a ä | 
equipment Only arhavi of ite kind: ide. State of Ned Acerca: | used for dockside mooring—over the aj 


Locks, Picks, ited Member National Home study Council. state | 
Dens eg end ADD d. Wr PER EO FOSTER EYR Institute iDiv. of |! 
su ied or us ecn ome Siudy Schools), ept. 1111-084€0, > 
uith course. " Little Falls, N. J. Est. 1548. 


APPROVED FOR VETERAN TRAINING 
pe—— E MAIL COUPON NOW! .— — — — — — 


| P1ease send, | LOCKSMITHING INSTITUTE l 
without obli- Dept. 1111-089 , | 
gation, FREE | Little Falls, New Jersey 07424 j 


chor shank. To keep it from sliding ol 
insert a threaded galvanized rod in t 
hole at the top of the shank and secure 
with nuts. Attach the anchor line to t 
ring. When a normal pull doesn’t buds 
the anchor, move your boat to the opp 
site side of it. The ring will work its 


| 
l 
| 
| 
[Boom "Your | 
| down the shank nearer the snagged fluk 


Big Opportu- | Name *» » » *" »à oo 
nities in Lock- 
smithing,'' and 

| Sample Lesson Address 5 B B à B b b à B B b B à à B B B B EB B BÀ b à B ob 5 B B à BOR 


(Print here) 
and then a pull on the line will usual 


Pages. No ` à 
i Salesman will City * à » » 4 & À 5 à à»  & » 5 .State. TERE. Zip * » » & m | free your anchor. 
pcall. Check here if Eligible for Vet Benefits O RONALD LUMACHI, Brooklyn, N 
E å ee - + * > | 
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and most fascinating. ofa 


i a ii ^U — — ing in daily with cash 


Get ORDERS and CASH from your mail- | 
mando work in SPARE TIME at home 
—or expand into FULL TIME business. 


Send coupon for Free facts about the newest LAMINA | 
] Il home operated | TING af ho | 
businesses. For the first time a simplified me 
machine brings the fabulous profits of 
Plastic Sealing and Plastic Laminating 
within the reach of the small operator. Any- 
) one can learn to operate the machine with 
E a few minutes practice— then with our 
- Magic Mail Plan can get mail orders pour- 
ur in every envelope. 
No canvassing—no selling. We even 


Make Thousands of Beautiful Art Creations 


Geti into PLASTIC 


WE'LL 
HELP FINANCE YOU AT LESS THAN BANK RATES. 
supply the circulars you mail to bring back cash = Create 
financing help, too, Rush name. We'll send you F E and 
postpaid, i queres. prices, details, finance plan, all the 1 facta 
you need. Mail coupon orsend name on postcard. No char 


WARNER ELECTRIC, 1512 Jarvis, Dept.L-3-JS, Chgo, III. 60626. 


WARNER ELECTRIC CO.. 1512 Jarvis Av. i 
| Dept. L-3-75, Chicago, ill. 60626 


COSTUME JEWELRY e CIGARETTE BOXES | | At no cost to me, please rush full details and y 
THIS’ TRAYS e CANDLESTICKS e COASTERS | © financing plan, postage prepaid. No obligation. 4 
MAN. ; LAMP BASES « BOOK ENDS...ALL IN [ 

„is taking out of | SPARKLING COLORED PLASTIC ] CIT ENERO ER ae ae eee ees NR 
the eee Plastic Sealing if 
ob — ordered by mail — only 
lle in material cost brings i BEET e nono annone nie wan umen dE Ys 
back $2.58 in cash by mail. i 


Capacityof machine: $40.00 


eA E S PES. uuu Zip Code... ... = 


City 
Myrtle entries aate i eed ciu ich gone 


profit per hour of operation. 
GET 


wo ELECTRONICS. 


V.T.I. training leads to success as techniclans, field 
engineers, specialists in communications, guided mis- 
siles., computers, radar, automation. Basic & advanced 
courses. Engineering Technology and Electronic Tech- 
nology c ag Ema both avallable. Assoc. d = in 298 
mos cee G-I. approved. Start i Feb. 
Dorms. es, H.8. graduate or ecuivaleat. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT 5S., VALPARAISO, INDIANA 46383 


300 POWER..... 


Complete $ 
Telescope Lens Kit mi. $7 postpaid 


Conquer Space, Explore the Universe, Planets, Moon craters, New Stars 
etc. Complete Lens Kit consists of B0 inch focal le ‘neth ground and polished 
ob odes lens, eyepiece lenses for 50 POWER. 100 POWER, 150 POWER, 

POWER, 250 POWER, 300 POWER. and all necessary lens fittings. 
E p make from simple step by step Instructions. (Tripod and mount 
not included.) Money back guarantee, 


BUSSE SALES CO., Hartford, Conn. 06101, Dept. PS-39 


ENGINE CLEANER 
and DEGREASER 


Just spray it on. 
hose it off! 


GUNK LABORATORIES, INC. 
$873 W. GETH, CHICAGO, ILL. 806.4 


DON'T QUIT SMOKING 


before giving my pipe 
a 30 Day Trial 


New principle that contradicts every 
idea you' ve ever had about pipe smok- 
ing. I guarantee it to smoke cool and 
mild hour after hour, day after day, 
without rest, without bite, bitterness 
or sludge. To prove it, I'll let you try 
a new Carey Pipe. Send your œP 

name and address today for my 
free complete trial offer. Write: 


E. A. CAREY, 1920 Sunnyside Ave., Dept. 1-4. | Chicago4d 


ENGINE 
BRITE 


| DEAR MR. MAIL ORDER: i 
i | have never sold anything by mail but | would like your I 
I Free Report on how to start a big profit, spare time busi- I 
- ness at home without buying inventory. - 
DRE S E PE ! 
io aial 
| oe E i 


| NOTE: Mail this coupon for "How to Make Money in I 
|I Mail Order" to Mr. Mail Order, 1554 S, Sepulveda, Dept. 
L C2248, Los Angeles, Calif. 90025. am = mm = = m m m 


EARN 
HIGH 
WAGES 


as a HEAVY 
ESO EQUIPMENT 
Se OPERATOR 


Train your way to high pay in the booming construction indus- 
try! Learn the skills you need to qualify by, actual field training 
on machines like the ones used by the industry. Huge training 
grounds in North Carolina, a million dollars worth of school- 
owned diesel-engined machines, experienced instructors, full 
220-hour and 440-hour courses. National, the original school of 
heavy equipment operation, is a recognized leader. Member 
American Road Builders Assn. .. Services and Supply Division. 
Associate Member A.G.C. Full-time Job Advisory and Counseling 
Director on staff. VA approved. For men ages 17 to 56. Train 
Now-Pay Later plan . . . other payment plans also available. 
Write TODAY for FREE catalog and FREE copy of school news- 
paper reporting news of National School graduates. Accredited 
Member NATTS. 


| NATIONAL SCHOOL 

| OF HEAVY EQUIPMENT OPERATION, Dept. A-30 

| P. O. Box 8529 Moores Chapel Road, Charlotte, N. C. 28201 
| 


Please send me FREE illustrated school catalog and complete in- 
formation. | understand there's no obligation. 


Jo —ÓÁÉ 1 -»X—-—* — — —--—— 


[ud 


AUGUST 1969 | 31 


| 
| 
| 


Flywheel- 
Stored 


F n e r T — who ever took high-school physics will remember 
SY momentum and friction. Combined, these simple factors 
form the principle behind an ingenious new welder, devel- 
| oped by the Caterpillar Tractor Co., that outperforms other 
Wel d G systems at a fraction of their cost. The inertia welder 
makes clean, solid welds, even between dissimilar metals, 

such as copper or aluminum to carbon steel. 


* 
W ith O ut The welder converts the kinetic energy stored in a rotat- 
' ing flywheel into heat. One piece of work is gripped in a 
stationary chuck, the other in 
M e Iti n g the flywheel. A small motor 


accelerates the flywheel to a 

predetermined speed, and the 

power is disconnected. Now, 
the momentum of the flywhee 
is the only power used. Hy 
draulic pressure forces th 
two pieces together, and th 

Inertia welder joins flywheel decelerates rapidly 

valve stems and the friction producing th 

heads (below) and 

restores hydraulic 

piston rods (top of 

page) to original 

strength in two sec- 

onds. Joints can then 

be machined smooth. 


High-pressure contact converts flywheel's momentum into heat. 


heat needed to make the weld 

One advantage of inerti 
welding is that little power i 
needed, relative to the energy generated when the weld 
ig made. A two-hp. motor, for example, can accelerate th 
flywheel to a speed sufficient to produce more than 50 hp 
in thermal energy when the two weld members are thrus 
together. If more heat is needed, the operator simply ap 
plies more contact pressure. Flywheel velocity and con 
tact pressure can be regulated from the machine’s contro 
board. Different flywheel sizes, matched to job needs, ar 
available. 

Destruction testing of inertia welds between dissimila 
metals shows that the weaker of the two metals will fai 
while the bond itself remains sound. 


" 
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BUILD * TEST* EXPLORE All this is yours — from Achievement Kit, to solid state Radio, to training-engineered Color 


e ea 


THE ONLY 


COLOR TV 
TOTALLY 
ENGINEERED 
FOR TRAINING 


TV set—when you enroll for NRI’s TV-Radio Servicing course. Other courses equally complete. Unique train- 
ing methods, “bite-size” texts, many personal services have made NRI the leader in its field for over 50 years. 


NRI Programmed Equipment Gives You Priceless Confidence, 
Makes Learning TV-Radio, Electronics Fast and Fascinating © 


NRI pioneered the idea of supplying home- 
study students with custom designed training 
kits to give practical on-the-job experience as 
you learn. Today, NRI’s “3-Dimensional” train- 
ing can't be equalled. You get more value — 
from the exclusive Achievement Kit sent the 
day you enroll, to “bite-size” texts and custom 
training equipment. Learning TV-Radio, Elec- 
tronics or Communications at home is easy, 
exciting, the NRI simplified, dramatized way. 


BE A SKILLED TECHNICIAN IN AMERICA'S 
FASTEST GROWING INDUSTRY 


Regardless of your educational background, you 
can learn the Electronics field of your choice the 
practical NRI way. The NRI color catalog, sent 
to you free and without obligation, tells you how 
you can qualify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs 
in business, industry, broadcasting, government, 
now offered to men without college degrees. It 
will open your eyes to the great number of suc- 
'ess opportunities available right now in the 
1igh-pay world of TV-Radio Servicing, Broad- 
'asting-Communications and Industrial-Military 
Slectronics. With NRI technical training, you 
'an take your choice of a wide variety of career 


"ASH IN ON THE BOOM 
N COLOR TELEVISION 


“he NRI TV-Radio Servicing course 
ncludes your choice of black and 
vhite or color TV training equipment. 
‘olor TV needs thousands of trained 
nen to keep pace with millions of sets 
eing sold every year. NRI prepares 
ou quickly. Cash in on the boom. 


Mail insert card for 


openings or have a business of your own. And if 
you choose one of five NRI courses that include 
FCC License preparation, you must earn your 
FCC License or NRI refunds your tuition! 


MAKE $5 TO $7 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 


Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep your present job while preparing for a 
better one, and earn $5 to $7 an hour extra in 
spare time while you train, fixing sets for friends 
and neighbors. NRI shows you how. Equipment 
you build and keep becomes useful in your work. 


STEP UP TO BETTER PAY, A BRIGHTER FUTURE 


NRI can help you, but the decision to act must 
come from you. Decide now to move ahead . .. 
mail the postage-free card today for your FREE 
NRI color catalog. No obligation. No salesman 
will call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D.C. 20016. 


APPROVED UNDER GI BILL 
If you served since January 31, 1955, or 
are in service, check GI line on postage- 
free card or in coupon. 


W^ JOB AND BUSINESS 


ELECTRONICS 
COMMUNICATIONS 
RADIO-TELEVISION 


No salesman will call 


OPPORTUNITIES IN | 


PERSONAL-USE 


REPORT 


Heat Shield 
. Comes 
in a Tube 


By E. F. LINDSLEY 


l; possible heat damage 
complicates your welding 
problems, try a new jell- 
like Swedish product called 
Cool-Heat. It can be used 
for welding, brazing, or 
torch-soldering on delicate 
craft projects, or close to 
auto trim strips, glass, or 
rubber moldings. 

I found that, unlike wet 
asbestos and similar ma- 
terials often packed around 
weld areas as a heat block, 
it will stay in place with- 
out melting. You squeeze 
it from a tube as a thick 
paste. Some dries up in the 
direct flame, but you can 
use most of it again. 

To see if it really works, 
I tried the tests shown at 
right and found it effective. 

Using it could save the 
job when welding thin met- 
al, often warped by wide 
heat diffusion. Also, it was 
almost 100-percent effective 
against direct flame damage 
when I welded within 75" 
of a pine block that, un- 
protected, would have 
charred or burst into flame. 

Cool-Heat costs $7.50 for 
a one-pound tube, from 
welding and auto supply 
houses. Its importer is 
L.G.H. Products Corp., 
Box 2146, West Hartford, 
Conn. 06117. 
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implanted between. Under 50 amps for two minutes, braze on left 
registered 130 degrees F higher than paste-protected one on right. 


To simulate work on car-body metal or an appliance, | brazed two 
more nuts—one treated and one untreated—each 7%” from gold- 
lacquered medallion in center of door plate from old water heater. 


Paste residue cleaned off with water. Lighter heat circle on left shows 
limiting effect of Cool-Heat. Work was done carefully, but only the 
protected half of the medallion escaped damage altogether. 


“Cars built to do 175 need 


all the protection they can 
get from am 


Jpn 


ee 


MEM ene eatin A o ee 
eS a tete ME I PN NN (ese Spe. gn been SS cS tet Tia so tat ht ato hc et e, T SSIES 


cL ha 


— your cai | 


Strange as it may sound, the engine that averages 
thirty and rarely gets hot needs protection just as much as 
one that races around at a hundred plus. 
Super Shell Motor Oil is all the protection your car 
could possibly need. 
It exceeds all U.S. car manufacturers' requirements. 
Just because you don't drive like you need a crash 
helmet doesn't mean your engine needs any less protection. 


WOULD ANOTHER GL 
A BETTER SHOT O 


Nothing can take the place of good shooting. But a gun or load that isn't right 


can cost you birds. Here are Remington's latest recommendations for duck and goose shooting. 


The difference between a goose or 
duck on the table and one that flies 
away can be just a few shot pellets in 
the right place at the right time. 

So when you're trying to nail a fast- 
flying bird, you need all the help you 
can get from your gun and shell. No 
matter how expert you are. 
mnc —— Let's see how the 
v right gun or shell 

= f@ can sharpen your 
B shooting. 


The right gun 
can help. 
- There are some 
. pretty solid reasons 
why a shotgun that 
~ might be just fine 
~ for some kinds of 
— shooting may not be 
~ the best choice for 
~ ducks and geese. 
: First of all, you're 
| likely to be shooting 
| from a cramped po- 
| sition in a blind. Or 
` kneeling in a boat. 
So you need a gun 
, that mounts readily, 
points easily. The 
general feeling 
among duck and 
goose hunters today 
is that an automatic 
or pump gun with its 
single barrel has the 
edge over doubles in 
the handling depart- 
| ment. Plus the ad- 
vantage of a single 
| sighting plane and a 
third shot (with plug) 
ready to go. 

Which means that 
| if you want more 
help from your gun, 
| it isn't a bad idea to 


| Model 870 


consider either a Remington Model 
1100 automatic or Model 870 pump. 
Now, as to pump vs. automatic. That 
depends somewhat on the kind of 
shooting you plan to do. If you're likely 
to do mostly overhead and pass shoot- 
ing, you need all the range and power 
you can get. That means magnum 
loads. Since the Remington 1100 auto- 
matic soaks up recoil, it makes shoot- 
ing magnums a lot easier on your con- 
stitution . . . particularly with 3" shells. 


On the other 
hand, if you'll be 
shooting over decoys, the 
choice of automatic vs. pump 
action is pretty much a matter of 
personal preference. Standard high- 
base loads have power enough, so the 
ability of the automatic to absorb recoil 
becomes somewhat less important. 

Just say "duck" or "goose" to the 
average Joe, and he'll reach for a full- 
choke gun. That's fine for overhead 
and pass shooting. But for shooting 
over decoys, where the ranges are 
shorter, you'll do better with a more 
open pattern. We much prefer a modi- 
fied choke for this kind of shooting. 

You can get interchangeable full- 
and modified-choke barrels for either 
an 870 or 1100. Switching barrels is 
a matter of seconds and requires no 
tools. (Our magnum guns come only 
with full-choke barrels because these 
are essentially long-range guns.) 

How long a barrel? Hunters have 
argued long into the night over this. 
In black-powder days you needed a bar- 
rel yea long to get power. Today it's 
just a matter of preference. There's a 
trend toward the shorter 28" barrels 
for faster handling. But there's nothing 
wrong with 30" tubes if you prefer a 
longer sighting plane. 


As to gauge: The 12-gauge is so uni- 
versally accepted for duck and goose 
shooting there's not much to say. 
Smaller gauges are sporty, but may 
cost you birds. Bigger bores are un- 
necessary. You see a few 10-gauges 
around, but we can't see the need for 
these huge and somewhat clumsy guns 
in this age of smokeless powder. It's 
been years | 


since we've built a 10-gauge gun, 
but we still make shells for them. 
No place for fair-weather guns. 


Even if it isn't raining, sleeting or 
snowing, a duck boat can be a pretty 
rough place for a gun. And nothing can 
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s up your shooting like a gun you 
't certain of or have to baby. Rem- 
on guns are so rugged you can take 
worry off your mind and concen- 
> on your shooting. 

he Remington 1100 automatic has 
ed such a reputation for depend- 
ity that it has changed many a 
's ideas about automatics. And the 


iington 870 pump comes about as 
2 to indestructibility as a gun can 
Both have stocks protected with 
xxclusive RK-W finish that not only 
Is water like a duck's back, but is 
ily resistant to scratches and 
pes. 
), you see, there is a good chance 
a modern Remington shotgun 
] help you get more ducks and 
e. Happily, it won't cost you an arm 
s leg. The Model 1100 automatics 
t at $164.95* — magnums at 
1.95*. The Model 870 pump guns 
T ani — magnums at 


Shells can help, too. 


» think the right shell is every bit 
iportant as the right gun in bring- 
lown ducks and geese. And we 
re that the charts showing sug- 
d shot sizes, powder charges and 
statistics can be pretty confus- 
‘ven the ones we put out. 
let’s untangle the figures and tell 
n and simple. 
st, what is most likely to produce 
k dinner? 
'ou are doing long-range and pass 
ing, we recommend No. 4 shot as 
just about right. Preferably in a 
1gton or Peters magnum load. 
‘the 234" length with 4 drams of 


for them, 


powder which fits standard chambers 
or the 3" load with 4% drams of pow- 
der. (The 4y2-dram load is a bit heavy 
for ducks.) 

For normal ranges over decoys, 
slightly smaller shot is better—5's or 
6's. Regular high-base Remington "Ex- 
press" or Peters "High Velocity" 234" 


shells are just about perfect. 


Now, what's the shell picture for 
geese? 

Honkers are tough customers that 
can carry a lot of lead and still fly. So 
you need big shot. For long-range and 
pass shooting we recommend No. 2's 
or even BB's. Backed by all the power 
your gun can handle. That means a" 


magnums, if your barrel is chambered 
loaded with 4% drams of 
powder, 234" magnums for standard 


chambers. 


For shooting geese over decoys at 


But there is one thing you can't get in 
any shell but a Remington or Peters. 

That's the patented Power Piston? 
one-piece wad. 

Our "Power Piston" wad keeps more 
of the shot in the effective pattern. 
Fewer pellets go wild. The end result 
to you is about 10% more knockdown 
power. That alone can mean more 
birds. Hunters also 
tell us that the effec- 


i tive range is defi- 
nitely increased. 


We like to help shooters. 


The men who sell Remington guns 
and shells in your hometown are ready, 
willing and able to help you choose the 
equipment that will help you get more 


birds. Talk to them anytime. And let us 


Le 4 
a ree 


send you y —— 
one of our new color Catalogues. 
It's free. Just write to Remington Arms 


Company, Inc.. Bridgeport, Conn. 


shorter ranges you might drop to No. 06602, Dept. E8. 


4 shot to get a denser pattern — but 
we still recommend "Express" or mag- 
num loads. 


Remington, a) PETERS 


‘Remington’, Peters’, “Power Piston’’, "Express™ and 
“High Velocity'' are Reg. U.S. Pat. Off. trademarks. 
* Fair Trade prices in states having Fair Trade laws. 


Are all brands alike? 


The notion that all shells are alike 
is one that can really cost you birds. 
Obviously, you can get most shot sizes 
and powder charges in several brands. 


Take your pick of 1000s big salary jobs 
open to Draftsmen. U.S. Labor Dept. 
reports “42% more Draftsmen needed 
in next 10 years—not enough applicants 
ui 1 Eg to fill jobs available now." Easy home- 
s study plan has helped 100s beginners to- 
2 ward $$$$$, security, prestige as Draftsmen 
—many with only grade school training. 
Others report good earnings drafting part time 
while still learning. Why not you? 


we, RUSH COUPON FOR FREE KIT! 
>. gam" Mail coupon for FREE “DRAFTING : 
dam CAREER KIT,” Sample Lesson, gom 
Drafting Aptitude Test includ-, ETI 
ing new 5-Way Drafting In- v | i 
strument & 20-Page Book, .' DE |» 
“Your Future in arent v \ 3g Y Hh 


ALL FREE. No salesman will 
"iE call. G.I. approved. Write today. B ouf 
[N NORTH AMERICAN SCHOOL OF DRAFTING, Dept. 4 4188 (— Z A 1 
| 4500 Campus Drive, Newport, California 92660 Sf ba 


Rush “Drafting Career Kit,” including Book, Sample 
Lesson, Aptitude Test & Drafting Instrument—All Free! 


| 
l 
i 
i 
| 
I 
1 


— AND YOU CAN BUILD YOUR OWN! 
Pros and novices alike call the Bensen Gyrocopter "the 
greatest thrill in flying.” It’s the most popular build-it- 
yourself aircraft — costs no more to operate than a car. 
Holds world records in speed, distance, altitude. Wheels 
and floats interchangeable for extra fun. Build with 
ordinary hobbyshop tools. Copter flying instructions 
come with construction plans. Kits and parts available. 


Make your first move now — send $3 for 3-View Draw- 
ings, specs, photo. 


BENSEN AIRCRAFT CORP., D Dept. PS-89 
Raleigh-Durham Airport, Raleigh, N. C. 27602 


NAME 
ADDRESS 
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A nylon net fired from device in the inventor's 
hand is about to snare model walking off. 


Flying net slows 
escaping “thief” 


Potential thief-catcher shoots 100 square 
feet of netting 20 feet—at the flick of a 
switch. Its inventor, Colin Brown, pits his 
idea against a fleeing “thief,” believes it 
can be used by banks and post offices to 
delay robbers until help from the police 
arrives. The gadget was shown at a recent 
inventors’ exhibition in London. 


“Culprit” is enveloped in 100-square-foot net. 


Skoal’ Tobacco isn't for smoking. 
It isnt lit, puffed or inhaled. It sure beats smoking. 


Skoal is good, honest 
tobacco. With a cooling 
touch of wintergreen. 
Just a pinch between 
gum and cheek gives 
you everything you 
want from tobacco— 
without chewing. 

It sure beats smoking! 


For information on how to use Skoal, please write: Dept. PS. pm er inc 


, United States Tobacco Company, 630 Fifth Ave., New York, N.Y. 10020 “straight” Raspberry Tobacco 
] “Pie i ' » 
~g. BE A MAN—GET A MAN'S JOB 


OPERATING 
HEAVY 
EQUIPMENT 


e BULLDOZERS e BACKHOES ¢ GRADERS 
e DRAG LINES * CLAM SHELLS ° SCRAPERS 


Train NOW to operate earth-moving equipment. The Construction Business is 
Booming! You can earn top money in this fast moving, action packed-field! Keep 
present job and train at home in your spare time followed by Resident Training in the 
actual operation of heavy earth-moving equipment under project conditions at our 


school owned facilities near MIAMI, FLORIDA. Excellent employment assistance. For 
details without obligation, fill out coupon and mail today. 


Y 1 UNIVERSAL HEAVY CONSTRUCTION SCHOOLS, Dept. P $ E 
CONTRACTORS: 1901 N.W. 7 Street, Miami, Fla. 33125 | 
Information about our | A 
| trained Operators Name ——————— Age | 
| [availableuponrequest/ — | Address i 

=r / v ————————— REESE 0 i 
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Carpenter's Secret 
Makes Ugly Nail 
Holes Vanish. 


(Mr. W. C. B., Norristown, Pa.) 


Repair ugly nail holes like professional car- 
penters do with PLASTIC WOOD. Handles 
like putty. Hardens like wood. Plane it. Sand- 
paper it. Varnish or paint it for per- 
fect finish. Get PLASTIC WOOD in 
tube or can. Walnut, oak, mahogany 
or natural color. At all hardware 
outlets. 


GENUINE 


PLASTIC — Eg 
Wo — 


CELLULOSE FIBRE FILLER 


PLASTIC 


#11111 1488 


180101113 


Now you can use this ONE power- eed iow to turn È D 

ber into moldings, trim, flooring, furniture. .. ALL popular pat- 

terns. RIP... PLANE. MOLD . separately or all at once 

with a one HP motor. Use 3 to 5 HP for high speed output. Low 

Cost... You pn own this power tool for only $30.00 down. 
end postcard today for complete facts. 


BELSAW POWER TOOLS, 920P Field i didicerit Mo. 64111 


Your children discover Lost World! 


Astonishing, safe Mattel machine with see-through 
expansion dome transforms mysterious Time Capsules 
into dinosaurs, pterodactyls, glods, weird beasts. For 
children 6 to 12. Features 3-dimensional Lost World 
base and full color map. Compression chamber changes 
pre-historic creatures back to Time Capsules again and 
again! Order now, $9.98 postpaid. Check or money 
order (no C.O.D.). Add 504 Calif. tax, American Family 
Fair, Dept. D, 3636 So. Bronson, Los Angeles, Calif. 90018. 
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Snubber holds down motor and boat 


By running a spring-loaded chain 
through the outboard motor, I make sure 
that my boat is held down on its trailer. 
The engine is in vertical position while the 
chain is hooked up; tilting it then puts ten- 
sion on the spring. A length of rubber hose 
slipped over the chain where it passes 
through protects the motor. 

JOHN H. Scuuipr, Pollock Pines, Calif. 


Handy toolbox for outboards 


A plastic two-stroke oil bottle makes a 
handy little toolbox for commonly needed 
hand tools and small parts. After cutting 
off the top of the container, drill small 
holes in the bottom to let water drain out. 
The box is attached to the transom with 
a motor mount. 

JACKSON HAND, Ojibway Island, Ont. 


I am printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don't misunderstand me. There is 
no mysticism in this. I arn not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
Is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret I 
have to impart. 


| Have All The Money I Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don’t misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 


my fellow men... 


while I am still able to help! 


I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


summer home, my Cadillacs, my win- 


ter-long vacations and my sense of 


independence—behind all the wealth of 
cash and deep inner satisfaction that 


I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 


drum life of service to another master, 


turn this page now—read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further, This message 
may be meant for you, 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a "leg up" to the 
achievement of your goal. Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot—but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that itis needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows." It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a “one 
man” business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are "on your own." It can be run as a 
spare time business for extra money. Or, 
as 1t grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up vour sleeves. 
But two hours a day of manual work will 
keep your “factory” running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask you for a penny. I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. 'Then, and then only, 
if you decide to take the next step, Pll 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested I'll return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-JS 
CHICAGO, ILLINOIS 60626 
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When your car is worth caring for... 
Pennzoil is worth asking for. 
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NOW YOU CAN 


ORDER 'EM BY MAIL 
Dune Buggy Bodies 
in 10 Brilliant Colors 


Sears new fun car — you can 
build it to suit your own taste 
in style and driving 


By HERBERT SHULDINER 
PHOTOS BY OZZIE SWEET 


T dune buggy revolution is getting easier 
to join, You can now order these fun cars 
right out of a Sears, Roebuck catalogue — 
except for the VW chassis — and enjoy the 

wildest riding anywhere a vehicle can go. 
You can use the rugged little cars for 
everything from racing and rallying to trek- 
Continued 
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Pa Se ee PERIERE 
Snazzy dune buggy (above) is the type of vehicle that 
you can build with Sears new buggy components now 
being sold by mail. Fiberglass bodies like those 
shown below can be easily installed on any 1961 or 
newer VW chassis (below, right) to produce a wild, 
go-anywhere car for all-around sports fun. 
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king to your hunting and fishing sites — 
even as a commuting car. 

The new Sears Rascal is a do-it-yourself 
fiberglass dune buggy that comes in 10 
groovy colors. The basic vehicle can be 
built for as little as $1,000, or for as much 
as a few thousand dollars, if you want to 
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First "m" of me body construction is the spraying 
of pigment into mold of the fiberglass body, as 
shown above. Bodies come in 10 groovy colors. 


Sparks fly as VW chassis is cut 1434 inches to accom- 
modate the Rascal body. Only a standard Beetle chassis 
can be used with the Sears dune buggy bodies. VW 
Variant, truck, or bus won't do. The wheelbase is re- 
duced to 80 inches after the section above is removed. 


Riding pretty with the aid of these options is easy as 
mailing a letter. Deluxe steering wheel, chromed roll bar, 
And dual exhausts are among TAY available opona 


— fiberglass is then spayed tíom a special 
gun along with resin binder. This mix combines 
with the pigment sprayed on as in top picture. 
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Ingredients are rolled into a solid mass and then 
are left to dry. When the fiberglass structure has LAS ATA M. tur tig 
fully cured, it is lifted from the mold, as shown. BASEL NE aay 
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install all the deluxe options. An invest- be delivered to anyplace in the country. 

ment of $1,500 in parts will give you a Rascal's fiberglass body is designed to 

vehicle worth about $2,500 completely fit any 1961 or newer VW chassis, pro- 

assembled. vided that the chassis has been shortened 
The Rascal components can be found 1434 inches. You can’t use a Karmann- 

in the Sears’ 1969 Imported Car Parts Ghia or VW bus chassis. 

catalogue. The parts ordered by mail will 


| Continued on page 194 
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Sparkling rear end of dune buggy chassis above is the kind of 
customizing possible with options available for the Rascal. 
Deluxe options can run cost of vehicle up to well over $2,000; 
economy version is possible to build for about half that amount. 
But chromed components give buggies an eye-popping shine. 
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Rascal scoots through shallow streams with aid of Final step in the assembly of the Rascal is the fas- 
its rugged, wide tires. It can manage all types of tening of fiberglass body onto the VW chassis. The 


swampy or wooded terrain; even snow won't stop it. body weighs about 120 pounds, is highly durable. 
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SURF CATS Launch 
New Rage in Sailboat 


California-bred Hobie Cat, new one-design racer, doubles as a car- 
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Skippers assemble cats for launching in minutes. A day-sailor too, cat will take a family of five, Com- 
They bolt foam-filled fiberglass hulls to aluminum- petition gear simplifies handling: Sheet runs through | 
framed trampoline wing, step rotating aluminum ratchet block and jam cleat; long tiller attached to 


mast, attach rigging and tillers, raise sail and go. center of crossbar steers twin rudders. | 


T 


Look Ma, we're flying. Two racers rear up on one top 20 m.p.h. This one-design class is spreading 
hull, leaning out to avoid capsizing; these cats can from southern California to the rest of country. 
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By RICK COBB 
Raci 
facing H 
toppable family fun boat 4 


Owner lashes biggest parts of his 215-pound cat on 
car carrier—none is over 55 pounds. Trailer handles 

assembled craft with mast unstepped. Hobie Cat and 
dacron sail are $1,095 f.o.b. Capistrano Beach, Calif, 
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Unique foil-shaped hulls cause windward side of Modeled after 40-foot cats at Waikiki Beach, the 
cat to lift, leeward side to dig in. This eliminates 14-foot Hobie Cat is built to sail right through 
need for centerboard, reduces drag. Hobie Cat was surf. It draws eight inches of water, has fiber- 

glass rudders raised and lowered by the tiller. 


fastest of class at 1968 multihull championships. 
AUGUST 1969 | 49 


Armadas of ships, 
planes, satellites 
converge in the 

Atlantic for.. 


B O M E X ...the massive assault 


on the mystery of how air and ocean 
combine to forge our weather 


By ERNEST A. ZADIG 
ILLUSTRATIONS BY RAY PIOCH 


Wren your carefully planned outing 
gets drowned in a downpour, you 
probably blame the weatherman for every- 
thing from high treason to gross stupidity. 
Of course, weathermen are as conscien- 
tious and as intelligent as any other scien- 
tists. But they are handicapped by a giant 
information gap—a gap that prevents them 
from making accurate predictions even 
‘several days in advance, much less weeks. 
|. We've learned a lot in the last few years 
about how the world's weather works in 
general. But a large-scale effort to get 
sufficient quantities of specific data has 
been neglected until now. This summer, a 
gigantic task force mounted an all-out 
assault on the missing bits in the meteoro- 
logical puzzle. Code name of the opera- 
tion: Bomex. 
Bomex stands for the Barbados Oceano- 
graphic and Meteorological Experiment. 
en ships, 24 planes, satellites, balloons, 
buoys, a vast array of advanced elec- 
tronics equipment, and some 1,500 men 
Look part in the $23 million, three-month- 
long project. Indeed, Bomex, centered on 
the island of Barbados and the waters east 
of it, resembled a full-scale military opera- 
tion in complexity and the need for finicky 


coordination. Trillions of bits of data were 
collected from a patch of Atlantic air and 
ocean—the most intense effort yet in the 
search for clues to the workings of the 
weather machine. 

The sea-air mechanism. The weather 
machine is the continuous interaction— 
fueled by the sun’s energy—between the 
sea and the air along a wide tropical belt. 
What happens here drives the atmos- 
phere’s circulation and shapes weather 
systems over the entire globe. It is this 
sea-air mechanism that makes our earth 
habitable by distributing the sun’s heat. 
Without it, the oceans would boil away, 
the equatorial zone would become a burnt 
crust, and ice would reach down from both 
poles. 

The United States—with the coopera- 
tion of the government of Barbados— 
launched Bomex as its contribution to the 
Global Atmospheric Research Program, 
an international joint venture that will 
eventually mature into the World Weather 
Watch. The Bomex phase just winding up 
dovetailed the activities of seven U.S. 
departments, more than 20 universities, 
and seven industrial organizations. There 
were some interested foreign observers, 
too, for good measure. 

The site chosen for Bomex is a 90,000- 
square-mile area of the western Atlantic 
Ocean east of the West Indian island of 

Continued 


This fantastic sight would greet you aboard ship if you steamed into the Bomex experi- 


tennas and booms is Flip, the Navy's Floating Laboratory Instrument Platform. The ship 


| mental area from the southwest. Standing in its upright position and bristling with an- 


in the foreground, Hke all the other station ships, used a boom to get its instruments 
clear of any turbulence caused by the hull. Tethered balloons contain instrument packages. 
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A parcel of air and ocean probed, sensed, sounded, and plumbed | 


Barbados. Here the sea has great depth, 
ocean currents converge, and the trade 
winds bore in after a long overwater sweep, 
undaunted by passage over land. 

You might say that Bomex is an adapta- 
tion of modern statistical techniques, in 
which a small sample represents the vari- 
ety of conditions to be found in the system 
as a whole. The sample in this weather 
study was probed, sensed, measured, 
sounded, and plumbed by ships, planes, 
balloons, and instruments galore. It was a 
square of ocean roughly 310 miles on a 
side, extended vertically 18,000 feet down 
and 100,000 feet up: from the bottom of 
the sea to the troposphere. (If you count 
satellites, the upper boundary of the solid 
thus formed is 22,300 miles high!) The 
square was oriented so that the trade 
winds hit one side at a smart right angle. 

Where weather is made. Major interest 
in this giant test tube focused on the inter- 
face where sea meets air. This is the cruci- 
al layer where much of the alchemy of 
weathermaking occurs. If all the energy 


MT. MITCHELL 


60" 


On station, four ships from the U.S. Coast & Geodet- 
ic Survey mark the corners of a square east of 
Barbados—90,000 square miles of minutely exam- 
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transformations that are consummated 
here could be reduced to mathematical 
formulas, weather forecasting would gain 
a formidable tool. 

Meteorologists have long known that 
most of the solar energy falling on the 
earth is stored in the tropical oceans, be- 
tween latitude 30 degrees N. and latitude 
30 degrees S.—about half the earth's sur- 
face. This tropical belt, bathed with more 
direct (and thus more intense) sunlight 
than the temperate and polar regions, be- 
comes much hotter. 

'The earth as a whole maintains a tem- 
perature equilibrium by reradiating en- 
ergy into space. Without this ability tc 
get rid of some of the heat “banked” as a 
result of solar radiation, the planet would 
burn up. But even though the heat banks 
are concentrated in the tropics, “with- 
drawals" seem to be made at the same rate 
no matter what the region. In other words, 
the heat loss from radiation is virtually 
uniform at all latitudes. But for the higher 


THERMISTOR 
MOORING 


ined sea and air. This array was later flipped to t 
south to form a second study area. Current a 
temperature-sensing devices are placed in squa 


hips, planes, balloons, and instruments galore 


Bomex buzzed at every level from the troposphere to the sea bottom. Even 
satellites were called into service for weather pictures and communications. 
The station ships had to drop their clump anchors almost four miles before they 
hit bottom. (The anchors were not recoverable.) 


Flip floats normally while being towed into position by its tugs. The 


aftersection is then filled with water to become a vertical support. 


A meteorological balloon is about to 
take its instrument package and radar 
target aloft from the Discoverer. 


- 
The boom keeps the instruments for 
measuring wind, temperature, humid- 
ity and radiation 30 feet clear of bow. 
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60,000 FT. 


50,000 FT. 


10,000 FT, 


30,000 FT. 


20.000 FT. 


10,000 FT. 


18,000 FT. 
SEA BOTTOM 


How do you get a ‘hook’ down almost five miles to the sea botton 
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spout—an awesome, whirling funnel of water and 
vapor? Bomex sought the answers to such mysteries. 


latitudes to lose energy at the same rate as 
the tropics, there must be some way of first 
transferring heat out of the tropical banks 
—the oceans. How? 

Scientists once thought that equatorial 
heat was distributed around the world by 
warm ocean currents, such as the Gulf 
Stream. We now know ocean currents 
make only a minor contribution to heat 
exchange. The major job is done by the 
atmosphere. The details of the actual 
transactions are unbelievably complex, 
but the basic processes that govern them 
are simple—vaporization, for example. 

Vaporization occurs every time you boil 
water: Burning fuel supplies heat to the 
water, whose temperature rises to the boil- 
ing point. But then much more heat is 
needed to change the water from its liquid 
to its vapor phase—steam- without the 
temperature changing at all. It takes 540 
times more heat to vaporize the water than 
to raise its temperature one degree C. This 
additional heat is latent (hidden) in the 
steam, to be recovered only when the 
steam condenses back to water. Because 
of the very high latent heat of vaporiza- 
tion of water, steam makes a very efficient 
vehicle for carrying heat—as you well 
know if you have ever suffered a painful 
steam burn. 

Meteorologists now know that this effi- 
cient means of heat transfer via vapori- 
zation serves nature as well. The sun 
heats the upper layers of the tropical 
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oceans; the surface water vaporizes and 
carries its latent heat up into the atmos- 
phere and troposphere; winds, convection 
currents, and the jet streams spread the 
equalizing heat from the equatorial region 
toward the poles. 

Of course, the process is not so simple 
as all that. It is one thing to know in gen- 
eral how the weather machine works, quite 
another to describe its whirrings and 
poundings with the definitiveness of a 
mathematical equation. But it is just this 
certainty about the ocean-air interaction, 
till now beyond our grasp, that is essential 
to long-range weather prediction. Bomex, 
with its more than 80 separate missions, 
was designed to wrest this knowledge from 
the Atlantic. 

Sample module in the ocean. This was 
staked out by four ships, one at each 
corner: the Rainier and Oceanographer at 
the northern corners, and the Mt. Mitchell 
and Discoverer at the southern corners. 
All four belong to the U.S. Coast & Geo- 
detic Survey and all bristled with special 
equipment, including the Boundary Layer 
Instrumentation Packages (BLIP) —teth- 
ered, dirigible-like balloons 26 feet long— 
for low-level samplings of temperature, 
humidity, and wind data. Custom-made 
booms stretched 30 feet forward from the 
bow of each ship. The sensors at the end 
of each boom were thus isolated from the 
eddies and currents created by the ship's 
hull. In the center of the square was the 
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Novel free-fall mooring system with its six-to 
clump anchor took a bit of handling when loaded 
aboard the station ship Rainier at Gulfport, Mis 


had never been done before 


U.S. Coast Guard Cutter Rockaway; she 
and two other Coast Guard ships, the 
Laurel and the Courageous within the 
square, were responsible for communica- 
tions—and for rescue operations if they be- 
came necessary. 

Bomex had to overcome many grave 
technical problems. Some were solved 
routinely, some ingeniously. 

One such problem was anchoring the 
ships marking the corners of the square to 
avoid tedious station-keeping maneuvers. 
The ocean at these points may be more 
than 20,000 feet deep. How do you get a 
“hook” down almost five miles to sea bot- 
tom? It had never been done before. 

Down to Davey Jones locker. The answer 
evolved in the form of a huge steel cylinder 
open at the top and terminating in a six- 
ton clump of steel and concrete. Inside the 
hollow end was coiled some 25,000 feet of 
steel wire, made and baled so as to prevent 
tangling. 

At the charted location, the free end of 
he wire was attached to a buoy. The cyl- 
nder was dumped overboard; as it sank 
to the bottom, its wire payed out. The 
lump buried itself in the ocean floor, and 
he ship tied up to the buoy. At the end of 
he ship's stay on station, the buoy was 
scuttled and sunk. The whole system re- 
ains on the bottom for the fish to wonder 
bver. 

Another problem concerned the tremen- 
lous quantities of magnetic tape being 
pewed out by the ships’ recorders, which 
ere constantly being fed data. Getting 
ese tapes to Barbados on the first leg of 
eir journey to a Mississippi processing 
int would take more than a day travel- 
g by boat. How could this vital time be 
ut to minutes? 

The solution is an offspring of a once- 
niliar railroad technique for picking up 
ail. The mail car of the express train 
hizzing through a tank town had a V- 
aped hook extending from its side; this 


Bomex personnel first packed the tapes 
d other data into a canister standing on 
e ship’s deck. To this canister, they at- 
ched a 500-foot line held aloft by a 
lium-filled balloon. The line had three 
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Large probes like this one hold the instruments that 
automatically measure salinity, temperature, and 
depth as they are lowered to the ocean bottom. 


A canister full of magnetic tape data gets winched 
aboard a plane after an in-flight whirlwind pickup 
from the deck of one of the ships on station. 


red flags spaced along it. A plane equipped 
with a snaring V headed straight for the 
middle “red flag" and captured the line. 
The canister was then winched aboard, 
and flown to Barbados. 'The whole thing 
sounds like a stuntman's nightmare, but it 
worked just fine. 

Still another innovation that aided the 
gigantic task of data procurement was an 
out-of-this-world  oceonographic vessel 
acronymed Flip, from Floating Labora- 
tory Instrument Platform. This was 
loaned by the Navy and was not a Bomex 
creation. 

During transit, Flip looks like a ship 
that was never finished aft of the bow: 

[Continued on page 174] 
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Steered headlights 


Improved Headlights th 


As long as the law insists on 
"sealed beams," better lights 
are automatically illegal 


By JAN P. NORBYE / PS Automotive Editor 


[i you have an average American car, 
your lights don’t light up very far down 
the road, don’t help you around turns at 
all. And if you have a heavy load in the 
back, they shine up at the sky instead of 
down on the roadway. 

Why is this so? It’s not that Detroit 
doesn’t want you to have better headlights. 
You need them, and Detroit knows it. But 
the existing federal safety standard for 
vehicle lighting requires sealed beams of 
specific sizes and types. That means the 
U.S. government has arbitrarily outlawed 
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Compare normal European-code headlights (top) 
with quartz-iodine lights. The spread pattern of 
European-code headlights differs from American 
sealed beams, but reach and intensity are compar- 
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all kinds of improved headlights. Settin 
performance standards is helpful a 
around, but the minute the law starts 1 
specify hardware, we're in trouble. 

But don't lose hope. Last March 2 


Quartz-iodine lar 


The sealed-beam 
(left) is like an ei 
ous bulb, incorpoi 
both lens and refl 
At right, the n 
component quartz-i 
lamp has separate 
and low-beam b 
Name refers to ¢ 
content in the bulb 
and iodine vapor | 
the bulb. For d 
about their effe 
ness, see graph | 
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able. On high beam, 328 feet ahead of car, qua 
iodine lights have twice the intensity of stand 
lights. At 1,100 feet, quartz-iodine lights have sa 
intensity of normal lights at 820—their limit. 


u see around the curve... | not just into the ditch 


aw Won't Let You Have 


Chrysler Corp. (who pioneered the use of The petition makes so much sense that I 
Sylvania's Super-Lite on Dodge cars) would be surprised if it were denied. 
submitted a petition to the Federal High- Chrysler’s proposals would allow car 
way Administration seeking an amend- makers to develop and adopt improved 


ment of the standard. lighting systems of nonsealed-beam types, 
Continued 


" you more light all the way—and farther down the road 


pw-beam comparison shows wider spread closer to higher with quartz-iodine lights, so there is no prob- 
e car with the quartz-iodine headlights than with lem about dazzling. At point B, however, where 
a (left). Reach is the same for both, strong light is needed, intensity is 66.6 percent 
d intensity at point A is less than 40 percent higher, and at point C, almost twice as high. 
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With the standard Citroén headlight system, you steer lights as you tu 


and they would remove the present re- 
strictions on the physical size and on the 
specific type of headlamp unit permitted. 

To be specific. Just what are the im- 
provements I'm thinking about? There 
are three separate developments that we 
ought to study: 

è Quartz-iodine light units. 

e Steered headlights. 

è Level-controlled headlights. 

All these headlights exist and are legal 
in Europe. Sealed beams are permitted in 
Europe, too, but nobody uses them be- 
cause thev are deemed inadequate for 
modern automobile-lighting requirements. 


‘Fhus, we-have-a truly ridieulous situa-- 


tion: When European cars with superior 
lighting systems are imported here, their 
excellent lights must be yanked and re- 
placed by sealed-beam units, in which no 
improvement has been made since 19595! 
Auxiliary lighting systems on nonsealed- 
beam types are likewise outlawed here. 
How did we get into this nonsensical 
fix? Before sealed beams were standard- 
ized in 1940, all headlights required some 
maintenance. The old unit was made up 
of a silver-plated concave reflector, a lens, 
a bulb, a thin cork gasket, and a rim. 'This 
unit was plagued with problems: Mois- 
ture could get inside, and there was no 
reliable way for a car owner to clean tar- 
nish, dirt, or fingerprints off the reflectors 


LAMP STEERING ARM 
PULL ROD 
ADJUSTER / 


RETURN SPRING 


Citroén's system of steered headlights works on the 
inboard (smaller) pair. A rod-and-cable linkage is 
coupled to the steering linkage, turns lamps in pro- 
portion to the steering angles. The spread pattern 
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without scratching or dulling the surface 
And if the lens cracked, as it sometime 
did, it had to be replaced immediately 
otherwise, the reflector would turn black 

The sealed-beam unit was regarded a 
an improvement by the auto industry arx 
safety experts alike. It’s called ‘‘sealex 
beam" because it's a single, all-glass bull 
incorporating lens, reflector, the works 
The filament, as in earlier bulbs, wa 
tungsten wire operating in a vacuum or il 
an inert gas at very low pressure. Fo 
1940, the sealed-beam headlight gave high 
efficiency lighting for the entire life of th 
lamp, and better control of glare. 


materials -— been dnd that mak 
it possible to seal a light unit with separat 
lens and reflector almost hermetically, ob 
viating the need for periodic maintenance 
And new light sources have been adapte 
for cars, giving a reach and intensity tha 
exceed the demands of night driving a 
100 m.p.h. 

Even with conventional lamps, intensit} 
could be stepped up merely by i increasing 
the temperature of the filament. But i 
would then burn out in less time. In recen 
years, lighting engineers have introduce 
tungsten filaments designed to operate a 
50,612 degrees F. (against a normal 4,64( 
degrees F.). They have also added a trac 
of iodine or halogen to the inert gas in 


of the main headlights is indicated by the thin bia 
lines. On an easy curve, the inside lights follow t 


road and remain almost parallel. But on a sha 
turn, the steered lamps go to individual, wide angl 


seams stay level at all times 


. PIVOT ARM 


Citroén has evolved this system of keeping head- 
lights level regardless of load variations. Actuating 
cables are connected to balance weights that regis- 


side the bulb to prolong the life of the hot- 
ter filaments to something like normal. 
When tungsten vaporizes as the filament 
becomes very hot, some molecules of 
iodine gas break up, freeing iodine atoms. 
The iodine atoms combine with the evap- 
orated tungsten, and thus keep the metal 
from settling on the bulb glass by trapping 
it in an iodine vapor. When this vapor 
again touches the filament, it breaks down 
into iodine and tungsten, and the filament 
recaptures the tungsten it has lost. Ordi- 
nary glass will not withstand the high 


temperature of the tungsten-iodine sys- - 


tem, so a special quartz glass has been de- 
veloped for iodine bulbs. 
New lights in Europe. Who makes 
quartz-iodine lights? The main manufac- 
turers are Marchal, Philips, Carello, 
Cibié, Hella, and Lucas. 
Great as thé quartz-iodine lights are on 
straight roads, they don’t help the prob- 
lem of seeing around curves. Citroén has 
. now patented a system that steers the two 
| inner headlights via the same steering 
| linkage that controls the wheels, and 

standardized it on the Pallas model. The 
| main lamps (quartz-iodine on the Citroën) 
| 


| 
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ter changes in the car's attitude. The cables pull or 
release the pivot arm to raise or lower the light 
beam. The return spring resets lamps at normal. 


always point straight ahead. Tests in 
France have shown a gain in safety mar- 
gins of 20 to 30 percent over conventional 
lighting systems. 

Articulating eyes. In straight-ahead driv- 
ing, the lamps are maintained parallel by 
springs that hold the rods in tension. Just 
as the wheel on the inside of the turn has 
a higher steering angle, the lamp on that 
side makes a sharper turn than its partner. 
The degree of rotation is worked out so 
that the lights never lag behind the wheels 
—they even anticipate the turn by light- 
ing up the area where the wheels are point- 
ing while the wheels themselves run with 
a certain slip angle that slows down the 
car's response somewhat. 

The Citroén system that maintains the 
main headlight beams at constant level 
regardless of changes in vehicle attitude 
is shown above. Remember that the Cit- 
roén has self-equalizing oleopneumatic 
suspension—a big help. But the system 
could certainly be adapted to cars with 
conventional springing. 

Of course, we won't know how well this 
or any new headlight system will work for 
us until the law allows Detroit to try. Es! 
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PRIVATE FLYING 


his Gadget Won't 
Let You Lanc 


vr Ee, 
= 


Duel 


"Brain" of landing gear senses falling airspeed. Relaxing of diaphragm in chamber 
with projecting tubes (upper one to ''ram' side, lower one to ''static" side, of probe in. 
slipstream) allows spring-loaded linkage to move plunger indicated by pencil, operating 
hydraulic valve to lower wheels—and also, microswitch with wires to warning horn and light. 


Piper's four-place Cherokee Arrow, pictured 
with wheels retracted in flight (above) and ex- 
tended on ground (right), has new landing gear 
that lowers itself—in case the pilot should 
forget to put it down—as standard equipment. 
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Wheels’ descent from raised to lowered position is enact- 
ed before camera, with Arrow on jacks. Top to bottom: Landing 
gear is fully retracted; left and right wheels begin descend- 
ing, with force of air stream on ‘‘doors’’ helping to pull them 
down; nose wheel starts down; main gear raises slightly as 
nose gear locks down; all three wheels down and locked. 


Wheels-Up 


Here's a pilot's-eye view of Piper's 
self-actuator for retractable landing 
gear—a safety aid with an impressive 
two-year accident-free record 


By NORBERT AUBUCHON 


nerve-peeling horn, loud enough to drown out 
Athe plane's radio, blasted my ears. A red light 
glared a warning from the instrument panel. Be- 
side it, a yellow “gear-in-transit” light came on to 
show that the retractable landing gear was de- 
scending—even though the gear's switch was still 
at *up." Green lights blinked on and the yellow 
light went out—the gear was down, and locked. It 
all took about seven seconds. 

I was getting a demonstration of just what hap- 
pens if the pilot of a Piper Cherokee Arrow, in 
which I was flying, forgets to lower its rectractable 
gear for a landing. 

Beneath the Arrow's cabin floor is a compact 
134-pound “brain” designed to make a wheels-up 
landing next to impossible. If the pilot neglects 

| to put the gear down, the brain will do it for him. 
But the erring pilot is admonished with a sten- 
torian tsk-tsk—the horn-and-red-light spectacular. 
And the only way he can stop the horn's racket 
and put out the red light is to push the landing- 
gear switch to *down"—as he should have done, 
before. 

Accident-free landing record. Like any other new 
product, this automatic landing-gear system need- 

ed the test of time. It was introduced in June 
1967 on the Cherokee Arrow, a four-place, single- 
engine low-winger that cruises at 165 m.p.h. Now, 
with 1,300 Arrows exposed to all kinds of dunder- 
headed piloting, Piper boasts a record free of 
wheels-up landing accidents. 

Retractable landing gear, as nonfliers may learn 
from aviation dictionaries, offers the advantage of 
reducing *parasite drag" (air resistance) in flight, 
by withdrawing the wheels into the body or wing 
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Red light (“Warn Gear Up") chides pilot 
who forgets to put wheels down for land- 
ing. Yellow gear-in-transit light comes 
on as ''brain" lowers the wheels, anyway. 


up 
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Green lights (“Nose Gear," “Left Gear," 
"Right Gear”) show gear down and locked 
—but pilot must push switch above them 
to “down” to turn off horn and red light. 
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of an airplane. But it behooves the beneficiary of 
this advantage to remember to lower the gear at 
flight's end. The slam-bang ruckus of a gear-up 
landing makes mighty unwholesome sounds. And 
the repair bill runs high—about $3,000 per episode, 
for a single-engine plane. 

With one new private pilot's license being issued 
every 10 minutes, we'll have many new pilots fly- 
ing retractable-gear planes. Some are likely to be 
in for trouble, unless they're safeguarded by some 
such device as Piper's. | 

Preposterous as it may seem, pilots have simply 
forgotten to put their gear down before landing, 
time after thousands of times. Two possible solu- 
tions for the costly problem are open to a manu- 
facturer. Either a successful way must be found 
to remind pilots to lower the wheels, or the job 
must be done for them. 

Warnings may go unheeded. Reminder systems 
have been many and varied. Asrde from check- 
lists, warning lights and horns have been most 
popular. One designer with a more original idea 
contrived a device, using an auto windshield-wiper 
motor, that waved a red flag before a pilot's eyes 
when the gear was up and power reduced. But, 
even with combinations of reminders, nothing 
worked for everybody. 

Classic is the story of the student pilot who 
landed gear-up regardless of all warnings, includ- 
ing near-hysterical radio messages from the con- 
trol-tower operator. Later his instructor, trying to 
get at the reason, asked the fledgling why he hadn't 
heeded the warnings from the tower. Answer: He 
couldn't hear the tower, because his warning horn 
was making too much noise. 


So it was an automatic gear-lowering system. 


that Howard (“Pug”) Piper asked his chief en- 
gineer, Fred Weick, to develop for the Arrow. 
Piper's self-acting gear was designed as standard 
equipment for the airplane. “We will not deliver 
an Arrow without it," I was told by Al Wallace, 
sales manager, at the Vero Beach, Fla., plant. 
where Arrows are built. 

The built-in hardware lowers the landing gear 
when the flying speed of the plane drops to 105 
m.p.h. It also informs the pilot quite positively 
that he failed to do the job himself. 

How automatic system works. The mechanism’s 
brain, called the Backup Landing-Gear Extender, 
is an air chamber resembling two small pie pans 
bolted together. A diaphragm inside it divides the 
chamber in half. By tubes from a probe on the left 
outside wall of the fuselage, one side of the cham- 
ber is connected to “ram” air from the slipstream; 
the other side receives atmospheric ("static") 
pressure. 

As the plane's flying speed lowers to 105 m.p.h. 


lecreasing ram pressure on the diaphragm relaxes 
t. Its movement, communicated through a piston 
ttached to it, pushes a plunger that triggers the 
iydraulic system. 

If the gear has already been lowered, as it 
hould have been, all remains serene. If not, the 
ear automatically goes down—disturbing the trim 
f the plane, and causing extra drag that drops 
irspeed a noticeable 15 percent, as the wheels 
nter the air stream. Simultaneously the dumb 
ut happy pilot is given the super-Pavlovian 
reatment of warning horn and red light—until he 
ets the message and moves the gear switch to 
down." When he recovers his composure, his next 
nove should be to calm any startled passengers 
vith some soothing and logical explanation that 
arefully avoids the truth. 

Punitive? Yes, mildly. An Arrow pilot should 
ower the gear himself, just as he would with any 
ther retractable—and Piper does not intend to 
ncourage him to depend on the automatic feature, 
o spare himself the need of remembering. So, in 
act, the pilot doesn’t save himself any trouble by 
etting the automatic brain take over. Eventually 
ie has to reach for the gear switch, or go out of his 
nind from the noise and lights. 

safeguards takeoffs, too. The automatic landing- 
ear system has additional safety features. lt fore- 
talls accidental retraction while the plane is 
tanding or taxling. Even more important, it pre- 
ents “hot” pilots from yanking up the gear pre- 
naturely on takeoff. (This mistake has caused 
any a debacle, especially in military flying—at 
o expense to a military pilot, since the planes are 
1sured by the taxpayers, but not without damage 

his pride.) Premature retractions often hack up 
rcraft more thoroughly than landing with gear 

. The sudden stoppage of the engine under full 
ower is likely to do more internal damage than 
hen the engine is essentially idling, in landing. 

The automatic brain is so adjusted that it re- 
bonds the same way at 85 m.p.h. during takeoff 
s it does in full flight at more than 105 m.p.h. The 
'ason is that the 85 m.p.h. of airspeed plus the 
tll-power blast of the propeller produces about 
e same ram-air pressure as does 106 to 110 m.p.h. 
| the air. So the brain will let the gear come up 
| 85 m.p.h. during takeoff, if that's what the pilot 
as ordered. 

Since “black boxes” have their limitations in 
)ping with unusual circumstances, Piper provides 
1 override control, a small lever accessible to 
oth pilot and copilot. It permits gear-up opera- 
on below 105 m.p.h. in regular flight, and allows 
ie gear to be retracted at will after takeoff (which 

at about 67 m.p.h., at sea level). With the over- 
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Probe outside a left cabin window has 
two openings, connected by air tubes to 
landing-gear brain. Forward-facing open- 
ing (left) transmits “ram” air pressure; 
sideward opening, “static” air pressure. 
The difference gauges airspeed. 
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Override lever, between the front seats, 
allows a pilot to countermand the brain 
in exceptional circumstances—for exam- 
ple, to retract his Arrow's landing gear 
sooner than the brain would normally 
permit during a takeoff, in squeaking out 
of a short field over a row of trees. 
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Battery-Powered Yar 


PS tests a prototype—and predicts 
you'll drive a battery tractor 
sooner than an electric car 


By E. F. LINDSLEY 
PS Outdoor Power Equipment Editor 


ho wants an electric lawn and gar- 
den tractor? A lot of people. Who 
sells them? No one, right now. But the 
Wheel Horse EXT, even though it's not 
for sale, is off and running. In fact, al- 
though the EXT is only a pilot model 
with some hand-built mechanical com- 
ponents and a breadboard electrical hook- 
up, I found that it ran very well indeed. 
Prospective customers are eager. One 
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large Eastern race track sees it as th« 
answer to hauling jobs around the stable: 
—no noise or fumes to frighten the horses 
Closer to home, the electric tracto 
wouldn't rouse your neighbor from hi 
Sunday-morning rest. And it's alway 
ready to go. 

True, the six high-density, six-volt 
lead-acid storage batteries must be re 
charged, but only after mowing two acre 
or so of grass or cleaning a parking-lot 
size mess of snow. Then, all you do i 
plug in the charger—not very complicatec 

I can report that driving the EXT i 
impressive. Starting, stopping, and re 
versing are dead quiet, lively, but smoot. 
A single foot pedal gives forward 
reverse (after flicking a reverse switch 
in infinite gradations from the sloweg 
creep to full seven m.p.h. forward. 7 
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Experimental nature of EXT is clear from two batter- 
ies tucked under dash. Note lift, mower, and trac- 
tion switches that replace usual clutches and levers. 


Drive wheels have foot-operated disk brakes on each 
side. Two one-hp. traction motors are ahead of axle. 
They provide 450-pound drawbar pull at 1,100 r.p.m. 


racs Are on 


rotary blades under the 42-inch cutter 
deck whirr at 4,500 r.p.m., driven by three 
1.25-hp. permanent-magnet-type motors. 
Deck-height adjustment is fast and 
precise. The Warner Electric lift has a 


With hood raised, complex wiring and heavy-duty con- 
trols are seen, mounted on tilt-up circuit board for 
easy battery check. On trac's right side are three 
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Under tilt seat is big 250- 
mower and snow-thrower motors. Safety microswitch 
under seat stops all circuits when rider dismounts. 


Battery charger is kept near parking stall. You just 
plug its cable into the right side of tractor when you 
park overnight and you're all set to go next day. 


the Way 


1,000-pound capacity operating through 
a four-inch stroke that takes three seconds. 
Winter-rigged, the EX'T mounts a 32- 


inch, four-hp. snow thrower. dozer 
[Continued on page 170] 
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capacitors that give gate pulsing charges for SCRs. 
Logic box to right holds five printed-circuit boards. 
On left side (below) are black-finned heat sinks. 
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The Popular Science 


ANTI 


1st Prize...520,000 


2nd Prize...52,500 


-CAR-THEF 


3rd Prize...$1 (000 - 


4th Prize...$500 
Plus 10 Prizes of $100 each 


Your idea for an inexpensive device to 
stop car thefts could win you $20,000 
in the PoPULAR ScIENCE Anti-Car-Theft 
Device Competition, sponsored by the 
Allstate Insurance Company. 

That’s just the first prize in this unique 
competition, designed to curb the nation’s 
most costly crime by giving auto manu- 
facturers new methods of protecting cars 
from thieves. There are 13 other prizes 
in the competition, ranging from $2,500 
to $100, as listed above. 

POPULAR SCIENCE and Allstate joined 
forces to sponsor this competition because 
of the skyrocketing frequency of auto 
thefts in the U.S. About one million cars 
will be stolen this year, according to po- 
lice estimates—roughly 25 percent more 
than the 1968 total. 

Car thefts have continually increased 
despite the availability of many antitheft 
gadgets. The main drawback to these de- 
vices, though, is that they are expensive 
or they demand too much attention from 
the driver to activate them. Many others 
are not effective, or can be too easily de- 
feated by car thieves. 

The PcPuLAR Science Anti-Car-Theft 
Dcvice Competition is searching for de- 
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vices that do not have these drawbacks. 
Most existing devices depend on keys or 
switches to activate them. And too many 
forgetful drivers leave their keys in ope: 
cars. It is also a common practice o 
thieves to obtain and duplicate keys, while 
cars are parked in garages, to follow anc 
steal the parked car later. 

Electronic devices are often easy tc 
thwart; the thief traces their wires anc 
clips or short circuits them. 

Can you build a device that does no 
depend on easily duplicated keys or hid 
den switches and also defies any attemp 
to defeat it electrically? 

Your best bet might well be to perfec 
an accessory that does not rely on thé 
driver's memory to activate it; but the di 
rection you take is up to you. The judge: 
will consider every type, except those tha 
constitute a safety hazard. 

You do not even have to build the de 
vice you enter. If you wish, have a mode 
builder make it. But it must represen| 
your own original idea and cannot infringi 
on any existing patent. 

Devices designed to prevent theft c 
hubcaps or other parts of an automobil 
will not be considered. The purpose of th 


Got an idea for a gadget to prevent car thefts? Build it 
and win $20,000 in this unusual competition, sponsored 
by Allstate Insurance Co. which has teamed up with PS 
in a major effort to cut our costly toll of stolen cars. 


DEVICE Competition 


competition is to find devices that will 
prevent unauthorized persons from driv- 
ing a car away. 

If your invention wins the first prize, 
rights to-the- device must be assigned to 
POPULAR SCIENCE so that it can be placed 


in the public domain. POPULAR SCIENCE 


and Allstate will not market the device, 
but will make it freely available to any 
manufacturer who wishes to produce it. 
The device will also be offered to auto 
makers desiring to build it into cars. 

You have until December 31, 1969, to 
get your invention in the mails. But first 
send in the coupon on this page (or fac- 
simile) for an entry form, which must ac- 
company each invention submitted. You 
| must Insure your entry and enclose suffi- 
cient postage to cover its return. 

Watch for an article next month that 
will help prospective contestants. Mean- 
while, start work on your model so you 
can get your entry in before the deadline 
to get a shot at the big prize. 


*?9990990909000060000960580050080090202600000200002602008202298 


Send fer Your 
Entry Form 


Please send me an entry form so that 
| may enter the Popucar Science Anti-Car- 
Theft Device Compstition, sponsored by All. 
state. | enclose a stamped, self-addressed 
envelope. 


Na 
Pena dM pi ac 
City State. Zip... —. 


inventors’ Competition 
PoPULAR Science MONTHLY 
355 Lexington Ave., NYC 10017 


CONTEST RULES 


All entries must be accompanied by a filled-in 
entry form which can be secured by mailing 
the coupon at left, or by writing to PS Anti-Car-Theft 


. Device Competition, 355 Lexington Ave.,. New. York 


City 10017. 

A stamped and self-addressed envelope must ac- 
company each request. 

The completed entry form will warrant that to the 
best of your knowledge the submitted device rep- 
resents your own original idea and that it does not 
infringe upon any existing U.S. patent. 


All entries must be working models of devices 

that can be attached to or built into a car to 
prevent its being driven away under its own power 
by unauthorized persons. 


The device should require as little effort on 
the part of a driver as possible to render the 
vehicle undrivable to unauthorized persons. 


The device should be designed so that it can 

be mass-produced cheaply, and the estimated 
manufactured price will be taken into account by 
our judges in awarding prizes. 


Each entry must be sent by insured mail. 

A self-addressed label and sufficient postage 
must be enclosed with all devices the owners wish 
to be returned. PoPULAR SciENCE will use its best ef- 
forts to return all inventions entered in the compe- 
tition, but will not be responsible or otherwise liable 
for any inventions that are not returned. 


Entries must be mailed to PoPuLAR ScIENCE 
Anti-Car-Theft Device Competition, P.O. Box 
772, Murray Hill, N.J. 07974, 


All entries must be postmarked no later than 
December 31, 1969, and received no later than 
January 10, 1970, to be eligible. 


You may submit as many devices as you wish; 
each entry must be sent in a separate con- 
tainer, and with a separate entry form. 


Winners will be selected by a judging panel of 
seven experts, whose decision will be final. 
Winners will be notified by mail. 


1 Any U.S. resident may enter the PoPULAR 
Science Anti-Car-Theft Device Competition, 
except employees of PoPuLAR SciENCE MONTHLY (and 
their families), of Allstate Insurance Co. (and their 
families) and/or their advertising agencies, or where 
prohibited by state or local laws or regulations. 
Taxes on prizes are the responsibility of winners. 
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REDSOD —"Explosive" Dozer 
Moves a Mountain in 


Blasts of high-pressure gas shoot up through the 
grating of base shoe on the big dozer blade, pulver- 
izing soil above and ahead of it. Projecting top 
and sides of the blade concentrate the blast effect. 


By JOHN McCLELLAND 


Tz tractor rumbles up to a five-foot bank, 
shoves the shoe of its dozer blade 
straight in, and pauses. There’s a muffled 
explosion like the firing of a distant artil- 
lery shell, and dirt flies up from in front of 
the blade. As the tractor lunges forward, 
another blast shoots pulverized dirt and 
small rocks high in the air. 

In an hour, this revolutionary excavator 
can carve a five-by-10-foot trench nearly 
two miles long. Unlike conventional bull- 
dozers, the machine does not shove dirt 
ahead of it by brute force. Instead, it sup- 
ports a unique device called REDSOD 
(Repetitive Explosive Device for SOil Dis- 
placement) that blasts the dirt away as the 
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medium-weight tractor steadily advances. 

U.S. Army Engineers, who are develop- 
ing a prototype at Fort Belvoir, Va., plan 
to attach REDSOD units to their Uni- 
versal Engineer Tractors that will: 

e Dig beachhead emplacements for 
men, vehicles, and ammunition. 

e Clear away dense tropical under- 
growth for instant airports. 

e Charge through tank barriers and 
enemy earthworks. 

e Open up weed- and mud-choked wa- 
terways through swamps. 

Once military needs are met, it's ex- 
pected that civilian models will quickly 
follow—perhaps in a few years. 


Combat version of REDSOD tractor will 
have six combustion chambers behind 
blade, with a diesel-powered air com- 
pressor in the middle to charge them. 


an Hour 


Spark plug explodes 
gasoline vapor in com- 
pressed air. Expanding 
gases shoot out of com- 
bustion chamber, force 
poppet valve down, and 
enter dozer blade’s 
shoe. Blasting upward 
through the grating, 
they pulverize the soil. 


GRILLE IN sige SHOE 


| The idea for REDSOD originated six 
. years ago in the minds of Southwest Re- 
| search Institute scientists. Along with 
other research organizations, SRI had 
been invited to come up with an entirely 
| new concept for moving earth. Their idea, 
| now embodied in REDSOD, was to “‘dis- 
| aggregate and displace” material by shoot- 
| ing high-pressure blasts of expanding gases 
up through it. 
Better than dynamite. In one test, re- 
| searchers exploded eight sticks of dyna- 
mite under five feet of soil. The blast 
raised a small cloud of dust and disturbed 
an area of ground five to six feet in diame- 
ter; it produced a spherical cavity 18 to 24 
inches in diameter underground, but no 
crater. By contrast, a single shot of ex- 
panding gases from REDSOD tore open a 
| semicircular crater 14 feet across and 
seven feet forward of the blade. 
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“Tf the 19-cubic-foot cell is charged to 
100 p.s.i.g. (pounds-per-square-inch 
gauge) before combustion,” REDSOD’s 
developers comment, “‘the average rate of 
energy release is approximately 130,000 
hp. if blowdown occurs in 0.035 seconds.” 
They speculated that the slower push of 
a larger volume of gas at lower pressure ex- 
plains the superiority of REDSOD ove 
dynamite. 

The new device won’t break up solid 
rock, coral, hard shale, or any material its 
base shoe can’t penetrate. But it works 
especially well in clay and other adhesive 
soils, on wet marshy ground, and under- 
water. It even knocks down sizable trees 
in its path. 

Two problems still remain: how to quiet 
the explosions and how to remove the pul- 
verized dirt as fast as REDSOD is able to 
blast it loose. 


HIGH-PRESSURE 
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Power from Crystals to 


By ALDEN P. ARMAGNAC 


Crystal wafers shaped 
like pineapple slices drive 
an electric motor of ex- 
traordinary new design. 
Instead of going 'round 
and 'round, its shaft moves 
back and forth. 

The revolutionary device 
is called a “sonic motor." 
Versions as brawny as 15 
horsepower, an output 
hitherto unimaginable from 
such a device, have now 
been built. It boasts 97144 
percent efficiency, com- 
pared to a common mo- 


ES EE ; ui rE MITT ; m ide: : cM bec Nd ÀA. UN 535. ; | | $ 
Weighing only 22 bounds, 15- - Five of the new motors, suited to tor S 80 percent. But Its 
sonic motor is held by Mrs. Hilde- mass production, are displayed immediate promise 1S of 
gard Minchenko, one of its Sonic by Prof. Charles C. Libby, head better tools for metal-form- 


Power Lab team inventors. of the Sonic Power Laboratory. ing and drilling tasks, some 
gre pia SECTION OF DRIVING COMPONENTS difficult or impossible to do 


before. 

'The sonic motor is a re- 
| cent achievement of a team 
Emu * wm EN: of some 25 researchers at 


What drives sonic motor—its stack of crystal rings—is seen in cross- the Sonic Power Labora- 
section part of diagram of assembled motor (upper half shown). tory of Ohio State Univer- 
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ELECTRODES 


Sonic motor is radical new kind. 
Instead of going 'round, it drives 
steel tip back and forth. This 16- 
inch-long motor develops impres- 
sive 15 hp. Four electric-powered 
crystal rings that provide its mo- 
tive force are shown at far left of 
view of its parts (right). 
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mazed by this advance look at what's on 


the way from a laboratory where they build sonic motors 
that scream and explosive-powered X-ray machines 


rive Strange New Tools 


sity. Backing their research 
are the U.S. Bureau of 
Public Roads and the Ohio 
Department of Highways— 
both interested in machin- 
ery for road-building and 
maintenance — and promi- 
ent industrial sponsors. 
For six years, the Ohio 
State research group has 
been exploring the little- 
known possibilities of ap- 
lying vibration to improve 
he performance of tools— 
from an ordinary shovel or 
. sidewalk snow scraper to 
big machines. 

The scientists began with 
echanical vibrating at- 
achments for tools. They 
Iso tried “magnetostric- 
ive” drives that expand 
when magnetized, setting 
ıp vibration. But they real- 
y struck paydirt when they 
‘urned to trials with piezo- 

»lectric crystals. 
| Squeeze or flex a piezo- 
*lectric crystal, and it pro- 
luces electric current. 
Continued 


Riveting is one promising use for sonic motor. This lab setup success- 
fully headed rivets of titanium (called “impossible” to rivet, before) 
and of aluminum, in trials for Boeing. ‘‘Floating’’ die bounces freely 
between motor's tip and slug rivet (schematic diagram). 
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"Frictionless carriage" stands on vibrating tips of 
three !5-hp. sonic motors. They touch floor so 
briefly they act as almost frictionless bearings. 
Finger's touch will move 150-pound anvil placed on 
top. Large-scale use of idea in factories is foreseen. 
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To measure sonic motor's power output, two motor 
are bolted tip to tip. Second motor turns first one' 
mechanical energy back into electricity, which i 
metered and fed to lamps in background. Data sho 
sonic motor has record efficiency of 9744 percen 


Rock dust flies as 15-hp. sonic motor ‘‘drills’’ 
hole in block of limestone, at six inches a minuti 
with thick metal disk of about 114-inch diameter. | 
this dramatic demonstration, the bouncing disk goe 
through rock simply by crushing it to powder. 


About 1,000 natural crystals and som 
man-made ones are piezoelectric—as ha 
long been known and applied. A piezc 
electric crystal in a phonograph pickup 
for example, converts the needle’s vibr 
tion into electric current, to be amplifi 
and fed to the speaker. | 
What interested the Sonic Power L 
team was that the phenomenon al 
works in reverse. Apply AC electricity t 
a piezoelectric crystal, and it expands an 
contracts—yielding mechanical they pr 


By applying this principle, they pr 
duced a sonic motor, so simple in desi 
that it even has nothing to lubricate. 

How sonic motor works. Instead «< 
windings of electric wire, the new moto 
driving elements are rings of piezoele 
tric crystal, 3144 inches in diameter ai 
a half-inch thick. Like the crystal in 
record player, they're man-made, of le 
zirconate-titanate, and are commercial 
available; crystals as big as this ha 
been used before in sonar transdu 
and in ultrasonic cleaning. A 15-hp. so 
motor uses four of the crystal rings. 

Pulsing when electrified, the crys 
vibrate a machined-steel “horn” t 
tapers to a narrow tip—the motor’s bu 
ness end. This gives the tip a recip 
cating motion. Its “stroke” is invers 


Portable X-ray machine, being used to make radio- 
zraph of metal plate on Polaroid film in foreground, 
works on jolt of electricity from crystals (in housing 
oeyond dial). In lab, crystals are squeezed by hy- 
jraulic pressure; in field, by explosive cartridge. 


This stack of crystal rings powers one of Ohio State's > | 


piezoelectric X-ray machines, whose designs range 
rom 150,000 to 2,000,000 volts. Briefness of 
powerful electric pulse from the crystals permits 
'adiographs capable of stopping high-speed motion. 


oroportional to vibrating frequency. With 
JSU's 10,000-cycle power source, it 
ravels just 314 thousandths of an inch. 

Since a 10,000-cycle frequency is with- 
n the range of human hearing, a sonic 
notor emits a shrill, penetrating sound, 
itched slightly more than an octave 
bove the highest note on a piano. The 
ittle monster's screaming poses no haz- 
rd, Ohio State's Department of Preven- 
ive Medicine finds. Earmuffs, like those 
orn by workers near jet planes, can 
iuffle the motor’s noise to a level called 
afe for lifetime exposure. 

A 15-hp. motor weighs only 22 pounds, 
nd measures just 16 inches long. It's 
uited to mass production; OSU has ma- 
hined parts for several hundred. Firms 
several industries have been licensed 
nd supplied with the motors. 

What can you do with them? 'The an- 
ers are proving exciting. 

With 1,000 or so light taps, a 50-pound 
SU riveting machine with a sonic mo- 
pr does the work of conventional ones 
elivering 10-ton blows. It rivets any 
etal that can be riveted—and one, ti- 
nium, considered *impossible" to rivet 
(fore, because of its susceptibility to 
racking. Good rivets are formed from 
4-Inch-diameter titanium in 114 sec- 


a tool, is driven through a limest 
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onds, and from ?4;-inch aluminum in half 
a second, the Sonic Power Laboratory 
found in a study for the aircraft-making 
Boeing Co. 

Sonic-drilling demonstrations are dra- 
matic. A thick 1!4-inch disk, serving as 
one 
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Shimmying shovel was one of early OSU experi- 
ments with mechanical vibrators. Air-powered at- 
tachment fitted to an ordinary shovel, as pictured, 
had rotating eccentric weights. 
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New Overdrive Unit 


Here's a way to cut engine 
noise and improve fuel economy 
in turnpike cruising 


By JIM DUNNE / PS Detroit Editor 


How would you like to drive 70 m.p.h., 
but only pay 55 m.p.h. fuel costs? Or 
drive a car for 100,000 miles, yet put only 
70,000 miles of wear on the engine? It 
can be done. 

Overdrive, of course, is the answer. 
But overdrive systems were designed to 
work only with manual transmissions. 
With the growth of automatic transmis- 
sions, the potential market for overdrive 
installations all but disappeared. 

Now all that may be changed. A new 
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Fi 
overdrive unit designed by Borg-Warne 
can be used in automatic-transmissio: 
cars as well as manual. And it has all tl 
gas-saving features of the old overdrive 
plus some new wrinkles that the old unit 
can't match. 

B-W's new unit works just like a tw 
speed axle. It actually changes th 
rear-axle ratio to give you the high pe 
formance you want in city driving a 
the economy and drive-train quietn 
you look for on the highway. B-W clai 
that you can expect from 10 to 15 perce 
advantage in fuel economy over a star 
dard rear axle. (By standard rear axl 
I mean a typical old type, about 3.44: 
not a late-model 2.41: or 2.56:1. Th 
new long-legged ratios can be consider 
overdrives in themselves.) 

I drove a Javelin with three-speed au 


Auto-Transmission Cars 


matic transmission, B-W equipped, to see 
just what the overdrive can do. Axle ratio 
was a high-performance 3.54. With the 
overdrive engaged, the overall axle ratio 
was 2.54:1, a high-economy number. 
There was no jerk, no thump, no need to 
lift your foot off the gas to engage the 
overdrive. Only on kickdown for maxi- 
mum acceleration do you really notice the 
shift. 

Borg-Warner officials say the OD is de- 
signed to be used on any rear-drive car, 
new or used. It mounts just ahead of the 
differential, and weighs 33 pounds. While 
no price was announced, it should retail 
for just under $200. 

By putting the OD at the rear of the 
drive shaft instead of at the front, the 
transmission and drive shaft turn slower 
for a given road speed. This contrasts 


with the old overdrive location on the 
transmission. In the latter case, the trans- 
mission and drive shaft turned at higher 
speeds, setting up more noise and vibra- 
tion. However, the new position also 
means that you've got to shorten and bal- 
ance the propeller shaft. 

Vacuum power is used to move the shift 
and lockup actuators. The whole system 
is electrically controlled and includes an 
electronic governor, lockup switch, and 
floor-mounted kickdown switch in the 
driver's area. The vacuum control unit is 
in the trunk. 

How soon can you order one? It will 
be quite a while. B-W is trying to sell the 
idea to Detroit, and is optimistic about its 
chances. But it will be at least 16 months 
from now before the factory can get into 
full production. 
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With four-wheel steering, 

this very special Buick can simulate 
the handling characteristics 

of any other car, real or imaginary 


COMPUTER 
ON 
WHEELS 


Promises Perfect 


Console-mounted control panel dictates all 
steering changes; can be operated while 
car is moving. Rear wheels can be steered 
either way when front wheels turn right; STEER-ANGLE TRANSDUCER 
you can even have rear-wheel steering only. 


LATERAL-VELOCITY 
TRANSDUCER 


ELECTRONIC-CONTROL UNIT - NN 
ELECTRIC POWER YAW-RATE GYRO 
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Jim Dunne reaches out hand to touch turned rear senior project technician at GM, demonstrates the 


ONE E ES 


wheel, looking nonplussed, while Tom Slaughter, capabilities of the variable-steering-response vehicle. 


Handling in Future Cars | 522 


Programed to simulate 
. another car, computer is 
fed driver's steering com- 
| mands picked up by steer- 
angle transducer. Com- 
puter then decides how all 
four wheels will turn. 


pes straight at you at 50 m.p.h., the big Buick looks just 
like any other 1966 Wildcat. 'T'hen, suddenly, it does the 
impossible—and you can't believe your eyes. On dry pave- 
ment, and without any wind blowing, the car moves sideways, 
but it still points straight at you. 

Then, just as quickly, the car resumes its straight-ahead 
progress. Only now it is in a driving lane 20 feet to the side of 
the one that it started in. 

Sounds goofy, doesn't it? But this Buick is no funny car. 
It is the GM Variable-Response Vehicle, an expensive engi- 
neering tool with a built-in computer, designed strictly for 
serious research by General Motors. 

What's the idea behind it? The computer can be programed 
to simulate all kinds of handling behavior. The programing 
changes required to alter a pig into a sweet-handling machine 
wil guide the engineers' designs. If they can program the 
computer for perfect handling under all conditions, they'll be 
able to build a perfect-handling car. 

Key feature of the VRV computer car is the ability to steer 
all four wheels. The rear wheels turn from side to side—15 
degrees— just like the front wheels. With four-wheel steering, 
the rear wheels can be turned in the same direction as the 
front wheels, producing an apparent side drift. Or, the rear 
wheels can be steered in the opposite direction, producing a 
very tight turning circle. 

The chassis is basically standard '66 Wildcat. Front sus- 
pension is stock, and the rear end has a regular Buick axle 
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with Toronado hubs attached to the axle 
ends. The rear steering swivels are also of 
Toronado origin. The biggest additions 
are the computer, the hydraulic system, 
and the control unit. 

I drove the VRV at GM'?s Proving 
Grounds. Accompanying me was Tom 
Slaughter, Senior Project Technician for 
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includes hydraulic pump with servo and actuator to 
steer all four wheels. Here, Tom Slaughter points out 
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Additional under-hood equipment on computer car the actuator, positioned just behind the heavy-duty 


Computer rides in back seat 
and normally is unattended 
when car is in motion. Here, 
it is being programed for a 
mathematical model of anoth- 
er automobile. The computer 
then takes over the full con- 
trol of the steering. 


the car. He operated 
the control panel as I 
drove, changing the 
steering ratio from an 
ultrafast 4:1 to an im- 
possibly slow 40:1 
(your own car is about 
19:1). Slaughter switch- 
ed from parallel-wheel- 
steer, to counterwheel- 
steer, to rear-wheel-on- 
ly-steer—all while the 
car was moving. He even cut the steering 
control completely at 50 m.p.h. 

The possibilities seemed endless. He 
used the computer to make the steering 
effort feel extra light, as in a rear-engined 
car, and then extra heavy, as if I were 
driving a loaded truck. 

I drove the car in all three of its steer- 
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alternator required to power the electronic control 
system. Engine is the 425-cubic-inch Buick V-8. 


Electronic control unit is 
stored in the trunk. It re- 
ceives its orders from the 
computer, and to execute 
them, it activates the elec- 
tric-power control system lo- 
cated on the right-hand side 
of the trunk (background). 


ing modes: standard, 
servo, and computer. 

e In standard mode 
you have normal power 
steering controlling the 
front wheels, without 
any rear-wheel steering. 

€ In servo mode the 
driver has direct control 
over all the steering sys- 
tems, front- and rear- 
wheel positions are con- 
trolled by a closed-loop hydraulic servo 
actuator that responds to electrical com- 
mand signals from the steering wheel. 

€ Computer mode gives front- and rear- 
wheel steering, but instead of being di- 
ected by the steering wheel alone it is 
:ontrolled by the programed computer. 
Driving by computer. The driver sends 
Is steering commands to the computer 
imply by turning the steering wheel. The 
omputer then decides just how each 
wheel will turn, depending on the han- 
ling characteristics it has been programed 
o simulate. In addition, the computer 
feeds back the exact steering effort a driv- 
r would experience in driving this kind 
f car. Thus the VRV not only handles 
ike the programed car, but gives the driv- 
r the true feel of how such a car steers: 

complex of reactions, related to such 
ariables as steering angle and velocity, 
ehicle yaw, and lateral acceleration. 
Modern American cars are built with 
ome understeer. Engineers reckon this 
s the safest for the general public. But 
ome cars—especially rear-engined de- 
igns—oversteer. A few cars have neutral 
teer, which some experts call the perfect 
teering setup. Others disagree, because 
their opinion such cars are continually 
hanging between oversteer and under- 
teer, and give the driver a confusing con- 
rol situation. 
| A car with moderate understeer tends 
go straight, and return to straight-line 
avel by itself. It’s predictable right up 
the limit of adhesion. 


All three characteristics—understeer, 
oversteer, and neutral steer—can be dupli- 
cated with the VRV car. GM engineers 
have reduced to simple numbers the varia- 
bles of weight distribution, tire properties, 
suspension geometry, and polar moment 
of inertia of individual automobiles. By 
feeding these values into the VRV com- 
puter, the engineers can duplicate (or in 
the case of unbuilt cars: predict) their 
handling characteristics. 

From this, it is a simple matter to refine 
the suspension systems in the computer, 
then go back to the drawing boards to 
make up the best design. 

Human factors. But research in car han- 
dling is not the only purpose of the VRV. 
Slaughter says human-factors research is 
also conducted with the car, and results 
can be just as important. 

“What makes the driver respond? What 
does he cue on when he drives the car? 
We can find that out with VRV,” Slaugh- 
ter explains. The driver can stay in the car 
and be subjected to different maneuvers. 
Only the action of the car changes. The 
color, steering wheel, seat, and everything 
else remains the same. We find out what 
handling characteristics drivers like best." 

When driver action and reaction, and 
vehicle response and behavior, are com- 
pletely mapped, the design work of put- 
ting the desired properties into new cars 
becomes relatively simple. How soon will 
you see results in actual production cars? 
You've already seen them on some 1969 
cars, and you'll be seeing more in "70. 
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Signs no illusion, photos show 


The camera with its single eye lacks the depth per- 
ception that makes it possible for human observers 
to visually separate a Holosign from its source. Here, 
inventor Harry Forster proves sign really exists in 


midair by first holding a sheet of frosted glass at its 

focal point (left). Like the image from a conventional 
projector, the Holosign forms on the translucent 
"screen." But, when the glass is lowered (right), 
the Holosign, instead of turning into a beam of scat- 


tered light, remains unchanged and easily read. 


PROJECTORS ‘I 


Future highway signs need have no boards or posts. From a 
point safely off the road—top right-hand corner of drawing— 
a projector beams three different messages to three lanes of 
traffic. Each Holosign™ is visible only in its own lane, by driv- 
ers approaching the face of a sign. The messages are easily 


| 
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Want to stop traffic? Holosigns 
do, by projecting bright images 
in midair, without a screen! 


By ERIK H. ARCTANDER 
ILLUSTRATION BY DANA RASMUSSEN 


youre driving in the middle lane of 
a turnpike when this bright yellow 
sign with black letters pops up into view 
just ahead, as if by magic. It says “Exit 
22-Right Lane, Thru Traffic Keep Left.” 
You move right. 

A minute later another sign appears 
directly ahead of you in the right-hand 
lane: “Exit 22, 11% mile." Seconds later 


You'll See Appearing 
Out of Thin Air 


you see a turnoff ahead; centered square- 
ly across it, just above eye level, is an- 
other bright yellow sign with an arrow 
saying “Exit 22.” As you reach the point 
where the sign appears to be, it vanishes. 

It will be months before you meet 
Holosigns like these on turnpikes. But 
right now, the first of these revolutionary 
traffic signs are being installed at dan- 
gerous road junctions in Massachusetts 
and California. 

Holosign's inventor, 31-year-old Harry 
Forster of Glen Cove, N.Y., decided to 
make highway signs the first application 
of his unique tele-optic device because 
of his experience as a traffic-safety en- 

Continued 
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Making of a phase hologram 
helps explain Holosigns 


MIRROR SPLITS BEAM 


PHOTOGRAPHED 
OBJECT _ 


Laser light is split into two beams. One of the beams 
strikes the object being photographed, and is re- 
flected from it to a photosensitive plate. The other 
beam bounces off a mirror and reaches the plate 
at an angle. Where waves in the two beams are in 
phase, they reinforce one another and expose the 
photosensitive gelatin at that point. Where waves 
are out of phase, they cancel one another and have 
no effect on the plate. 

When developed and fixed, the gelatin layer has 
an interference pattern—the hologram—which is a 
kind of coded record of the object. When the holo- 
gram is illuminated by a beam of light like the 
reference beam, an image that is a 3-D replica of 
the original object is formed. 
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gineer. There are obvious advantages, he 
says, over conventional wood or metal 
signboards supported by sturdy posts or 
frameworks. The device will: 

e Eliminate sign structures and their 
hazardous “protective” barriers. A Holo- 
sign source can project an image from 
an out-of-the-way spot, leaving open space 
for driver mistakes and indecision. 

€ Improve presentation of informa- 
tion. Holosigns can place messages so 
precisely that each lane of traffic sees 
only the one directed to it. Particular- 
ized messages will reduce confusion. 

@ Make messages much easier to read. 
As bright as reflectorized signs at night 
and easily visible in bright sunlight, 
Holosigns are glareless. They also pene- 
trate rain and snow when conventional 
signs are blotted out. 
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è Permit signs to appear where none 
were possible before. Tunnels, notorious 
ly difficult to place signs in because o 
tight clearances, could use small, remoti 
Holosign sources aimed at mirrors ove 
the roadway. 

e Reduce maintenance costs. Damagt 
to Holosign sources from collisions 
weather, and vandalism will be rare. 

e Many other uses. Forster expect: 
his newly formed Holograph Corp. (2X 
Otis St, Cambridge, Mass.) to tackk 
outdoor and point-of-sale advertisin; 
signs next. Then, gradually, as the com 
pany expands, it will develop tele-opti 
devices for many purposes. 

In factories, assemblylike skills couk 
be taught with the visual aid of one or : 
series of Holosigns that could projec 
words and pictures right in front of th 
learners work space. And a Holosigi 
image could be superimposed on a fin 
ished product or assembly for a quicl 
visual quality-control check. 

Airports could use a progression o 
Holosigns to simplify aircraft landings 
Instead of seeing the whole confusing lay 
out-of guide lights at once, the: pilot wouk 
see only the ones immediately ahead. 

Three-dimensional sculpture in ligh 
could become a new art form. A viewe 
would approach what looked, from a dis 
tance, to be an empty space. When h 
got close enough, one aspect of the lig 
sculpture would be visible; by walkin 
around a central point, he'd see the oth 
sides. 

Tele-optics devices might add a ne 
dimension to entertainment. They cai 
form overlapping moiré patterns, movin: 
spots of colored light, images that chang 
as you move your head or walk by. Tw 
different movies could be shown simul 
taneously in the same theater, by beam 
ing an adult picture at one section an! 
a children's picture at another. Ear 
phones would handle the sound. | 

How is it done? How do you aim a sig! 
with the precision of a radar beam an 
make it appear to hang in midair, o 
enough to compete with sunlight? Fo 
ster's “black box" makes use of the basi 
principles of holography, in which a piec 
of film called a hologram records not | 
image, but a complex light-wave inte 
ference pattern created by crossing t 

[Continued on page 193 
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Will Ford's PHOENIX 


Look Like This? 


The car you see above is one 
of three proposals for Ford’s new mini- 
compact, Phoenix, due on the market a 
year from now. This prototype was re- 
jected mainly because of its rear engine, 
but the eventual Phoenix may have many 
of the same styling elements. The two- 
. door body is designed for four passengers, 
and the rear quarter-windows are built 
into the door frames. There is no grille in 
front, and air intakes are placed in the 
rear fender skirts. The engine is trans- 
versely mounted in-line four-cylinder with 


water cooling, coupled to a three-speed 
automatic transmission. The same power 
plant could be adapted to front installation 
and to front-wheel drive. Phoenix engine 
will be made either in Germany or U.S. 

The rear-engined prototype has a com- 
pletely flat floor, broken only by the 
accelerator and brake pedals, and the 
transmission shift lever. With front-wheel 
drive, the lever could be moved up on the 
dash or steering column. But the best bet 
is that they will go with front engine/rear 
drive, just like GM’s XP-887. 
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Why They 
Turned Off 
Niagara's 
American Falls 


Engineers dry up U.S. half of 
most famous waterfall act— 
to keep it from going to pieces 


By W. STEVENSON BACON 
ILLUSTRATIONS BY RAY PIOCH 


Visit Niagara Falls this summer and see 
something really spectacular—a trickle of 
water running over the dry crest of the famed 
American Falls. 

Engineers have shut off the roaring cascade 
of water to save the U.S. part of this natural 
wonder, threatened with destruction because 
of the erosion of the slide-prone rock fall. 
The end result of this erosion—if left un- 
checked—will be to reduce the Falls to a 
jumble of boulders threaded by rapids. 

The U.S. Army Corps of Engineers has 
built a cofferdam from Goat Island to the 
U.S. mainland to slow the 16,840-ton per- 
minute waterfall to a tiny trickle. This en- 
ables the engineers—suspended in a cage 
over the crest—to study the face of the Falls. 
They hope to determine the forces responsi- 
ble for the mammoth slides that send rock 

[Continued on page 199] 


Spectacular view of water roaring over the American 
Falls is familiar to millions of visitors. | 
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Dried-up Falls will look like this after the cofferdam (top) is erected. 
Then engineers will descend in derrick.supported baskets to map 
and test the rock face. Reason: to learn why the top layer of the ~ 
Falis (inset, right) is being undermined and how to stop the re- 9» 

sulting rock slides that have reduced the height of the Falls. In- S REE e e tenan mma 
struments. embedded in rock will record minute movements. SSOR 
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Knotty, crooked oak logs above were sawn 
into lumber that was experimentally press 
dried for novel oak paneling in random widths, 
seen on office wall of Laboratory, far right. 


New press-drying 
technique cuts 
seasoning time, 
shrinks wood 
less than old- 
style kiln drying 


By F. A. STRENGE 


Single-opening hot press 
was used in tests. Opera- | 
tor lifts one of dried 
planks to show corner of 
copper screen placed | 
above and below boards | 
to minimize shrinkage. 
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Oak parquetry flooring was created from press-dried 
pieces after cutting out loose knots, other defects. gered joints between studs for full random effect. 


Tongue-and-groove ends on paneling permitted stag- 


| 
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easoned Boards-in Minutes! 


p SCENE of tomorrow's lumber won't 


drag on for a “season,” according to 

‘acent tests at the U.S. Forest Products 

aboratory in Madison, Wis. Current 

rying processes—which may stretch 
om days to months—can be shortened to 

s little as 20 minutes for some species. 
d the result can be better quality for 

aneling, flooring, and furniture woods. 

The new process is called (somewhat 

cera di press drying. To drive out 

oisture, the green wood is heated be- 
veen platens of a hot press. Only enough 
ressure is applied to hoid the boards 

t while vapor and steam escape. De- 
nding on the species, the wood is 
ated to about the boiling point of 

ater, or as high as 300 degrees F. 

Green wood as thick as an inch has 
n successfully press dried. Better re- 
ts, however, have been obtained with 
lf-inch boards, which undergo less 

ecking and other drying damage. 

Besides speed, additional advantages 
er kiln drying include: 
€ Press-dried wood doesn't shrink as 

uch in width during drying. 

€ Pressure of about 50 pounds per 

juare inch is enough to prevent the warp 

at occurs in kiln-dried boards; press- 
ied lumber stays remarkably flat. 

@ In use under changing humidity con- 

tions, press-dried wood shrinks and 

vells 30 to 60 percent less in width than 

In-dried wood. 

€ Low-quality logs yield lumber that 


can be successfully press dried. Knots 
and other defects actually enhance its 
appearance. Low-grade logs are plentiful 
and cheap in eastern and southern forests 
long stripped of top-quality trees. 

€ Attractive color changes take place 
in some species of press-dried wood. 
Oak, for example, may darken enough to 
resemble chestnut, or even walnut. 

The experiments were carried out in 
a single-opening press with steam-heated 
platens. To let vapor escape from the 
wood, fluted aluminum cauls were placed 
above and below the single layer of boards. 
Between the cauls and the wood, 7 0-mesh 
copper screening was laid. The screen 
grips the wood under pressure, restrain- 
ing shrinkage during drying. Coupled 
with the high temperatures involved, this 
restraint improves the wood's dimensional 
stability in later use. 'This will minimize 
cracks between flooring and paneling 
boards in winter, and keep doors and 
drawers from sticking in warm humid 
weather. 

Among the fastest-drying species were: 
blackgum (20 to 41 minutes), sweetgum 
(28 to 32), and ash (26 to 43). Red oak 
dried in from 36 to 60 minutes, white oak 
in 21 to 76 minutes. Elm and hickory 
were in the same range. ‘These figures are 
for half-inch boards. Inch-thick lumber 
took two to three hours to dry. 

The testing scientists visualize com- 
mercial presses with many openings, simi- 
lar to hot presses now used for plywood. 
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Folding shower hooks on camper. With the 
zateleg supports of this shower turned out- 
ward. vou'd insert a curtain bar to form a 
orivate, outdoor bath. The bar, curtain, and 
shower head would travel inside, and the 
supports would fold flat under a covering 
hox. Water would be heated by by-passing 
engine coolant from the radiator through a 
col in the camper's tank. 
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New Ideas 
from the 
Inventors 


DRAWINGS BY 
DANA RASMUSSEN 


Cruiser davit lifts dingh: 
Bracketed to the stern of 

cabin cruiser, this davit woul 
grip a dinghy lying athwa 
the cruiser’s stern, steady 

for boarding, and raise it 1 
carrying position. An adjus 
able wishbone frame exten: 
ing from the transom ste 
would hook into the dinghy 
gunwale at three points. Tl 
hooks could be engaged or di 
engaged by manipulating pu 
leyed lines; other lines wow! 
lift or lower the boat. 


Squared rollers paint post. You could pai 
each of a series of fence posts in a single p 
with this four-in-one applicator. Th 
screws and telescoping shafts would let 
space the rollers to fit any post; you’d spr 
the assembly at one corner to slip it ove 
post or around a wire or fitting. Adjac 
rollers would be offset to overlap one anot 
at the four corners. 
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Ladder guard childproofs pool. Four L-shaped 
brackets on the back of this guard would slip 
over the steps of a pool ladder to keep kids 
from climbing into an unwatched above- 
ground pool. The guard could be made of thin 
metal, plastic, or outdoor plywood. A spring 
latch high up on the guard would allow a 
grownup to remove or install it. 


eighted mirror tilts on hills. A counter- 
veight on this rear-view mirror would auto- 
natically adjust the glass as you drove uphill 
r down. As a result, says the inventor, you 

uld keep more of the road in view without 
hifting your position. A damper spring bear- 

g on a toothed wheel would prevent con- 
tant small movement on level roads. 


Truck feeds tethered copter. A small heli- 
copter could deliver large amounts of spray 
if it were fed and powered by a supply truck 
and maneuvered from the ground. Power 
and control cables and a pipeline would be 
reeled out as needed for height and range. 
The copter could be used for fire-fighting 
or for spraying agricultural chemicals. 


nderson, Santa Cruz, Calif.; Post painter—No. 3,358,- 
I2 to E. L. Parr, El Cajon, Calif.; Pool guard—No. 
arde to Murray Singer, Massapequa, N.Y .; Mirror— 
o. 3,383,154 to Bert A. Reed, Deal, N.J.: Tethered 


helicopter—No. 3,381,922 to Nikolaus Laing, Aldingen, 
Germany. | 

Copies of patents may be ordered, by number, from 
ihe Commissioner of Patents, Washington, D.C. 20231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (by name and patent 


number) in care of the Commissioner of Patents. 
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Mickey and his new speeder at the Salt during shakedown runs. Low-profile design houses tv 


2,000-Hp. Car Poised for New 


California speedmaker puts hopes 
in Ford Autolite Special to set 
the wheel-driven land speed mark 


Hi?ré-charging Mickey Thompson has a 
| E new car and high hopes of raising the 
wheel-driven speed record to 500 m.p.h. 
This could be the year he does it. 

Back in 1960, then a virtually unknown 
hot-rodder, Thompson became the first 
American to drive faster than 400 m.p:h. 
His home-built streamliner, Challenger 
I, powered by four automotive engines, 
smoked down the Bonneville Salt Flats 


Narrow cockpit has a minimum of room, but the 
maximum in efficiency. Instruments are only three: 
dual tachometer, oil pressure, water temperature. 
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on a one-way run of 406.60 m.p.h. He felt 
sure that the coveted land speed record 
would be his—the first time in over 30 
years that the LSR would belong to an 
American. It was a dream he'd held since 
childhood. But it wasn't to be. 

The land speed record isn’t official un- | 
less a return run has been made within 
an hour's time. On Challenger's return 
run, one of the engines broke a crankshaft, 
ending the dream. 

That was nine years ago. Since then, 
Art Arfons and Craig Breedlove intro- 
duced the jet cars to Bonneville. Driven 
by pure jet-engine thrust, they raised the 
jet-car portion of the record to 600 m.p.h. 

In between jet jousts, a pair of Califor- 
nia hot-rod brothers, Bob and Bill Sum- 
mers, built an LSR car and raised the 
official record for wheel-driven cars to 
409.277 m.p.h. 

Meanwhile, Thompson had gone on to 
build a multimillion-dollar speed-equip- 
ment business. But he didn't forget the 
dream. 

Mickey's new car is a completely new 
concept compared to his first car. Every- 
thing he learned is embodied in the new 
car, called the “Ford Autolite Special." 
Resting on a long 210-inch wheelbase, th 


dependent engines to drive front and rear wheels. 


is three inches less than 30 feet in 
overall length. It is low: 27 inches at the 
midsection, 37354 inches at the canopy. 
The vertical fin, for stability, tops 51 
inches. To keep frontal area to a mini- 
mum, the car has been built as narrow as 
possible. It is 35 inches wide overall, 
with front and rear tread widths of 24 and 
19 inches. Gross weight is 5,200 pounds. 

2,070 horses. Horsepower necessary to 
reach 500 m.p.h. is supplied by two single 
overhead-cam Ford engines burning meth- 
anol. 'The front engine is normally aspi- 
| rated, develops 810 hp. The rear engine 
1s force-fed by a supercharger to develop 
1,260 hp. According to computer figures, 
| the resulting 2,070 horses are enough to 
do the job. 

The front engine is mounted backwards 
and drives the front wheels. The rear 
engine mounts normally and drives the 
rear wheels. 'l here is no interconnection 
between engines. Synchronization is ac- 
complished by a split throttle pedal actu- 
ated by 'Thompson's sensitive foot. A 
dual aircraft-type tachometer helps him. 

Front and rear power is transmitted 
through a pair of specially modified auto- 
matic transmissions. Short U- jointe 
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Fuel and water tanks are located 
far forward in slender nose for best 
weight distribution and balance. 


peed-Record Try snes wns 


Front overhead-cam Ford engine develops 810 hp. 
without supercharger, keeping hood low out of line 
of sight. Mounted backwards, it drives front wheels. 


Rear engine includes a big GMC 6-71 supercharger, 
produces a whopping 1,260 hp. Both engines run on 
methanol, and have a built-in emergency oil supply. 


Far-Out Flexible Surfboard.. 


Designer George Greenough rides it on his knees, makir 


About the author 


Together with his older brother Lowell, 28-year- 
old Eric Blum produced the current surfing movie 
The Fantastic Plastic Machine, filmed in New Zea- 
land and Australia and featuring Greenough and his 
spoon-shaped board, above. Expert wide-screen pho- 
tography and a rich vocabulary of technical effects 
make the film a treat for movie buffs and for surfers. 
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e didn't set out to make a movi 
V about a self-effacing barefoot genius, 
but once I'd met George Greenough 
knew he'd dominate the project. I first 
heard the name on a fire-lit New Zealand 
beach, a little over a year ago. I'd invit 
myself along to photograph the histori 
South Pacific voyage of the WindanSea 
Surf Club, a group of America's top-rate 
surfers. From bonfire talk, I learned tha 


It all began 
with a flexible 
| fin fora 

| regular board 


Stage III fin (in side 
and edge views, left) 
is already in use on 
many a regular surf- 
board. Made of poly- 
propylene, fin will 
"give" with the flow 
of the wave, reducing 
the drag of a rigid 
fin that acts only as 
=A a Stabilizer. This was 
Greenough's genesis. 


he wave of the future? 


By ERIC BLUM 
as told to Al Lees 


80-degree turns to stay where the action is 


Greenough—a former California lobster 
fisherman who'd applied self-taught hy- 
drodynamics to surfboard design—was 
something of a legend to this group. 

'The flexible Greenough fin was already 
on most conventional boards around the 
world, yet the inventor was a little-known 
recluse who shunned contests and divided 
his surfing time between secluded beaches 
of California and Australia. Few in the 
group had seen him in action, yet some 
put him among the world's greatest (and 
most unorthodox) surfers. 

Later, in Australia, World Champion 
Nat Young confirmed this view, and also 
described George as one of the most self- 
sufficient and practical innovators he’s 
ever met. Due largely to the Greenough 
influence, local boards had grown shorter 
than U.S. designs, and to this Nat credited 
the superior showing the Aussies made 
against WindanSea in the competition I'd 
come So far to film. 

Barefoot Messiah. I arranged to rejoin 
Nat in a few months on Maui—a Hawaiian 
island that boasts one of the best surf spots 
in the world. When we met there to set up 
further photography, I noticed a young 


man hovering nearby: mid-twenties, a 
lean five-foot-10, with long blond hair, bare 
feet, and dungarees belted with rope. 
When Nat told me he'd brought George 
Greenough along to meet me, I began to 
tremble as though in the presence of a 
Messiah. 

“Tve heard a lot about you,” I blurted. 
“T’ve heard a lot about you," George said 
—and just like that he became a friend. 

I had days, on Maui, to listen to his 
views on surfing—expensive days, waiting 
for the surf to come up for our photogra- 
phy. At last Honolua Bay broke with per- 
fect eight-to-10-footers. Nat ripped the 
place apart with his conventional board. 
George was something else. 

The board he'd brought along was a 
revelation—a wild new design he'd just 
perfected, only five feet long and 20 inches 
wide, spoon-shaped and tapering to a mere 
l4-inch thickness at the tail. 

And its flexibility isn't limited to the 
famous Greenough fin on the bottom—the 
whole thing is a “‘stress structure," trans- 
mitting force like a torsion bar. It gives 
with the wave to keep a smooth water flow 

Continued 
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An S-curve maneuver keeps the skimming board in the curl 
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Turns are made with hand pressure on rail of 


at all times. And you can steer it with 
hand pressure on the edge rail. 

But since it has no flotation, you have to 
kick out to the action in wet suit and 
flippers. And while waiting for a wave, 
you're submerged, with only your head 
above water. 

At crowded Honolua, this put George in 
constant danger of decapitation. Even 
when he picked up a wave and hunched 
into the kneeling position the board is 
designed for, he was on a constant col- 
lision course with other surfers. His ex- 
traordinary style demands unlimited 
lateral range and the option to execute 
180-degree turns that have him virtually 
retracing his own wake. No wonder he 
prefers deserted beaches! 

With mutual disappointment, we packed 
up both board and camera. If I wanted 
George in my movie, it was plain I'd have 
to return to Australia. 

Soon we were together again at Byron 
Bay, which fringes the northeast bush 
country. Here are thousands of miles of 
virgin coastline and at Lennox Head I saw 
what George and his flexible spoon could 
do—and captured it on film. 

Until now, so few surfers and board 
makers have had a chance to study either 
George's technique or equipment that all 
attempts at imitation have been based on 
hearsay, instead of his orginial scientific 
analysis. Harnessing the power of big 
waves has led George into a study of g 
force. He learned from a book on flying 
that conditions involved in banking a 
plane are similar to those caused by bank- 
ing a surfboard. 
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spoon to flex board, 
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or by dragging hand in water 
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Fighting g’s. When executing a 60-de- 
gree bank in level flight, a plane pulls 
about two g’s. George soon observed that 
a similar bank with his board also pulled 
two g’s (actually, a bit more, since the 
board is constantly diving and pulling 
up). He found that a 75-degree bank 
would pull around four g’s and that some- 
where between four and five he might 
black out—if the board didn’t go first. 

“What I want in a board,” George told 
me, “is something uncomplicated—some- 
thing you can ride straight off, and can 
set up wave “tubes” with. It should feed 
you information through your legs, your 
hands, your whole body. If you’re operat- 
ing right next to the limit, your margin 
for error is plus or minus a few hundredths 
of a second." 

Of his own limits, he says: “On a big 
wave you can pull it down to a 60-degree 
angle, all the way over until you start 
dragging your shoulder. That's two g's 
but you'll hardly notice it if you're con- 
centrating on the wave. I'm not sure how 
far I’ve gone beyond that, but I had one 
board start to collapse on me; I left off the 
power and I came out of the turn all 
right. One mistake and it's all over." 

Never satisfied. George’s philosophy | 
might be summed up as total performance 
in the interest of pushing man and equip- 
ment to their limits. He's constantly “tun- 
ing" his board, making little adjustments 
to increase efficiency. 

This determination to surpass what has 
been done before had one exciting side 
effect where our movie is concerned. Be- 
fore I left Australia, George remarked 
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enough gets more varied action from single wave with this board than with a conventional type. 


hat he planned to film the inside of a per- 
ectly shaped wave—that “‘tube” he'd de- 
igned his board to ride. I didn't take this 
vild ambition seriously. Yet, while we 
ere editing our film back in Hollywood, 
ie was constructing a camera backpack of 
iberglass for this purpose. And one day 
ie barefooted into our studio with a roll 
f 16mm. film, saying it might be good for 
ur movie. 
| If you've already seen The Fantastic 
Plastic Machine, you know what that roll 
ontained; if not, one "still" reproduced 
below will give you a taste. 

The feat was accomplished with a Cine- 
Kodak K-100 with an ultra-wide-angle 
7.5mm) lens, sealed in a watertight 
ousing on an L-shaped mount that straps 


to his back much as a scuba tank would. 
The rig is movable so he can aim the 
camera. He built it all himself. 

George is now back in the Australian 
bush, still surfing and seeking. 'Ihere's 
an improved Greenough fin in the offing, 
and the future is bound to see wide ac- 
ceptance of flexible boards. His niche in 
surfing history is secure, and that's why 
we've made George and his way-out board 
the “stars” of our movie—and the focus of 
this article. For all his natural modesty, 
George wes ueughted that POPULAR 
SCIENCE was interested in his work. He’s 
never had time for formal schooling and 
prefers to learn from technical books and 
magazines. After all, you don’t have to 
don shoes to get that kind of education. 


ror a new movie, Greenough backpacks a camera inside a wave 


are photo at right is a still from movie footage 
eenough shot inside the "tube" of a perfect wave. 
pparatus he designed for this purpose is strapped 


above his head (left) as he waits for wave. Remote 
switch to operate camera is clutched in his right 
hand, just visible near spoon tip of flexible board. 
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By JAN P. NORBY 
PS Automotive EdX 


and JIM DUNNE 
PS Detroit Editor 


PHOTOS BY 
STANLEY Z. ROSEM 


Datsun 2000 (far1 
corners without 

roll, while the Triti 
TR6 on the inside o 
curve leans a bit. . 
cars were runnim 
about 50 miles per 1 


The $3,000 roadsters are America’s best-selling MGC, Fiat 124 Spider, MGB, and Datsun 200 
sports cars. Left to right, they are: Triumph TR6, All of them are capable of cruising at 100 m.p.c 
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vith excellent brakes 


Great fun to drive—and they'll 


carry two persons in comfort over 


J 


| 


) 
| 
; 
) 
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iong distances at high speed 


$^ you're interested in fun cars? You'll 
soon find that these little roadsters are 
tops in that department. The sheer fun 


| of driving them is something you've got 


to experience. They’re light and powerful, 


; and they steer and stop almost like racing 


cars. They are also useful two-seater “‘per- 
sonal” cars, and cars with a surprising lug- 


| gage capacity. 


TET eee EE 


e TRE needed Th. : 
"keep i in balance. in. 


Brand new and completely equipped for 
road use, they cost between $3,000 and 


$3,500. If you want to race your sports 


car, it won't need many modifications. 
Engine, transmission, brakes, steering, 
and suspension are race-ready when the 
car has been broken in. The roll-over bar 
is the biggest extra you'll need. 

The Datsun is made in Japan, the Fiat 
in Italy. The other three are British. The 
MGC and TR6 are touring cars rather 
than sports cars, with their six-cylinder 
engines and greater weight. All are con- 
vertibles, with manual top operation. 

Datsun 2000. It's a small hot rod, and 

Continued 


dee test, the Datsun n had d Ste with a A 
wheel docking, m e 
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The Fiat sweeps by the MGB on the outside as they enter a 
curve, seen in photo at top of page. Body roll is negligible in 
both, and the speed was about 55 m.p.h. Center, the twin-cam 
Fiat engine. Camshafts are belt-driven (as on the Pontiac OHC 
six), and service accessibility is excellent except for the oil 
filter (low down, left side, front of engine). Best for under-hood 
accessibility was the MGC, (bottom), but it holds its battery 
n a well behind the seats; the other cars store it up front. 
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had no trouble beating all comers on accel- 
eration. Engine and transmission are 
noisy, but the power and r.p.m. range of 
this single-cam two-liter was startling. 
Some will find the suspension hard but 
sports-car buffs won't mind. 

Entry and exit are easy, and the con- 
trols are excellent, well marked, and placed 
within easy reach. The pedal arrangement 
is great, and includes a footrest for your 
clutch leg. 

The engine compartment looks clut- 
tered because of the air-injection system, 
though service accessibility is excellent. 
Plugs, distributor, coil, battery, and oil 
filter are right at hand. Lowering and 
raising the top is a chore, and the three 
clips along the front edge are not for one- 
hand operation. The spare wheel almost 
fills the small trunk. It’s a fine excuse to 
dispense with extra luggage when you take 
off in this pint-size bomb. 

Fiat 124 Spider. On the road or on the 
track, this car never ceased to amaze us. 
It has the least powerful engine yet almost 
matched the TR6 on acceleration. It has 
the widest track; it's also wider and lower 
than the other cars. In the handling tests, 
it was in a class of its own, faster than all 
the others. 

The drive train is quiet, and the car 
rides quietly and comfortably. The Pin- 
infarina body hasn't a rattle in it. The 
top can be raised or lowered from the 
driver's seat—can you beat that? The 


trunk is fairly shallow but holds two suit- 
cases on its flat floor (the spare is hidden 
underneath). Reclining seats can be set 
in any position. The padding in the area 
behind the seats gives the appearance of 
a rear seat. 

MGB. With all its MG tradition, the B 
feels and acts just as you would expect 
from a typical, conventional sports car. 
The ride is hard, the steering heavy but 
very quick, visibility poor, glove box miss- 
ing, engine noisy. Seats do not recline. 
It’s the slowest car in this group, yet it was 
only second best on fuel economy. 

The top has a complicated framework 
that folds inward before it can be folded 
down. The job is best done by two men, 
one at each side. When up, the top does 
not allow the doors to be opened if the 
windows were rolled up after the doors 
were closed. Solution: lower windows, 
then open doors, raise windows, close 
doors. 

Better tires would no doubt have im- 
proved the MGB’s performance in the 
braking and handling tests. On the road, 
the car is not without charm, and on good 
roads, the ride is quite pleasant and the 
steering without kickback. 

MGC. Basically, it’s an MGB with a 
heavy, slow-turning, high-torque six-cyl- 
inder Austin engine. Driving it is like 
driving a front-wheel-drive car without 
power steering. The extra-large steering 
wheel is leather-covered for better grip. 
The car is at its best cruising at a steady 
65 in overdrive, as the engine is then 
hardly laboring at all, and fuel economy is 
surprisingly good. The overdrive switch 
is in the wiper stalk on the right of the 
steering column (making split-shifting im- 


Triumph engine is easy to work on. Plugs, coil, dis- 
tributor, and battery are up in the open. But a metal 
tube obstructs removal and replacement of oil filter. 


possible without letting go of the wheel 
completely). 

The interior is the same as the B's, but 
these seats recline. A wide trunk holds 
two suitcases, even with the spare wheel 
stealing lots of space. Folding the top 
amounts to roof removal, as the frame- 
work is dismantled into separate compo- 
nents. Continued 


Fiat trunk is 39 inches wide, 30 inches long, has a 
maximum height (along front wall) of 10 inches. 
Spare wheel stores below floor, alongside gas tank. 
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Fiat interior was best-appearing, best-finished, and 
most comfortable. Instruments are easy to read, and 
controls are slick, smooth, and well positioned. 


Both the MGs have three wipers, because the low, 
one-piece curved windshield does not allow long 


enough wiper blades to sweep enough glass area. 
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Triumph TR6 offers good 
leg room. Doors have 
pockets, and glove box is 
deep. But the seats do not 
recline; and the defroster 
is not strong enough to 
keep the windshield clear. 
The steering wheel is nice- 
ly leather-covered and 
gives hands a good grip. 
Fresh-air vents are built 
into the instrument panel 
—the doors have no vent 
windows. This car's small 
controls are difficult to 
identify, but instruments 
are easy to read. 
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Fiat the shortest stopping distance in the brake 
test, and came to a standstill almost without nose- 
dive. Four-wheel disk brakes with power assist, and 
Pirelli radial-ply tires are standard equipment. 


* 


Datsun has fuse box mounted inside glove compart- 
ment, and glove-box size is fair. There is also a 
small but handy storage box on the center console. 
All the cars (except the MGs) have glove-box locks. 
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Triumph TR6. Biggest sports car ever 
made by Triumph, the TR6 carries on the 
all-independent suspension of the TR4A, 
the six-cylinder engine of the TR5, and 
comes with a stylish new body. Mechani- 
cally it’s a quiet car, but there’s lots of 
body noise on bad roads. The exhaust is 
noisy, too, but it sounds very sporty, so 
you may not object to that. Despite the 
Triumph’s all-independent suspension, the 
ride is definitely sports-car firm. 

The steering is quick but lacks precision 
in the near-straight-ahead position. 
Smooth starts are made difficult by the 
grabbing clutch, and quick shifts between 
second and third are hampered by the 
wide shift gate. The synchromesh is fault- 
less, and 1-2 and 3-4 shifts can be made in 
ultra-quick time. 


Conclusions 

DUNNE: I’m impressed by the quality of 
all these imports. In over 2,000 miles of 
hard driving, the only failure was a blown 
fuse in the Datsun. All of them are great 
fun to drive, but if you want to be sophisti- 
cated about your sports car, you’ll prefer 
the Fiat. The 124 Spider is my choice. 

NOoRBYE: I think what I like most about 
the Fiat is the way it improves your driv- 
ing skill. You’ve got to be a pretty good 
driver before you can really handle the 
others, but even a rookie can drive the 
Fiat like an expert. Gs) 


VENE 
DIMENSIONS (inches) DATSUN FIAT MGB MGC TRIUMPH 
'000 124 Spider TR6 

Al Ground clearance ........ [o MNT PEN o qm M: E — 2l M — 6.0 
A2 Front leg room (max) ..... 46.0 .......... NI cc scorers ZU iuis o zx 49.0 caewscs 46.0 
A3 Front head room .... 3H.5 o oy oss SS $i JE EE caseus JA. e uncus OE TS | SD Gauguucsuc 37.5 
A4 Rear shelf height .. EDO neue uan 26.5 onene ar X oe aea en IZS Loos em ea 13.5 
A5 Rear shelf length ........ PUE o thu doe sub ates LED usan a woes IB eu aces DEO us uox odito 13.5 
A6 Wheelbase ............. BS. I5. uu uox oxi Eg JB xem GIAE oar sce gist ya og SIL sums 88.0 
Af HORRE qui BIOL uox osx. 49.21 ........ TS MN ORUM BOA: ics. keeles 50.0 
BL Width ue, so sree ater voe tono 58.85 BB recom 59.9 59.95 ......... 58.0 
B2 Length 2 EM SE «vun ae Be 1595 ME a us scere 153.4. us we FG i ASLI M 155.0 
B3 Front track . BO M «cis sk v i ge dd c xus AXE ss nx pz ovS 3 BO D occ 49.25 
B4 Rear track on wes cece eee eee gece ce s REED: oe nce ne oor BLBI emcee ence 49.25 re A a RE miti 48.75 
B5 Front hip room ......... . 21x2 19.75 x 2 22 375 4€ 2..... 2235 X2 ie.. 22.5 x 2 
B6 Rear shelf width .. 35:5 . A snapp . PAS o we es os Ao) quoc 34.0 
SPECIFICATIONS 
Engine type ................ SOHC 4-in-line . DOHC 4-in-line . OHV 4-in-line ...OHV 6-in-line ...OHV 6-in-line 
Bore x stroke .............. 3.43 x 3.27 in. ...3.15 x 2.81 in. ..3.16 x 3.50 in. ...3.28x 3.50 in. ...2.94 x 3.74 in. 
Displacement ...............120.94 cu. in. .. 87.75 cu. in. Ln cu. in. ... 177.69 cu. in. ...152.43 cu. in. 
Compression ratio .......... E De miuus xm) 25 oim 8.9:1 , 8.8:1 xxx es sor id ..8.5:1 
Carburetion .............ss Two 2-barrel . One 2-barrel ... Two SU ....... As. Esc Two SU 
Power @ r.p.m. ............. 135 &» 6,000 96 @ 6,500 98 @ 5, BGG: ugs 150 @ 5,250 ....111 @ 4,500 
Torque (Ib. ft.) @ ripa m. 132 @ 4,400 ...80 @ 3,600 .110 @ 3,000 ....174 Q 3,500 ....152.5 @ 3,000 
Transmission ... 5-speed ..5-speed . .. .4-speed OD. pend OD... 4-spee 
Axle ratio uec iov 70:1 .. .,4.10:1 ARIT seaun Ae 3.70:1 
Tires xcu WISE BEES cd Toyo E41P .....Pirelli Cinturato Goodyear ...... Dunlop SP68 ....Michelin X 
Tire o0. ....,., oana naaa 5.60-14 ........ D oo ms 0-14 im 7R |. orgenise 185-15 
Turning diameter ........... crar M .33.0 ft. The os vs mse wae Li. AME 33 ft. 
Turns, lock to lock ........ WO 2 ns su osa oca cs da sog T ae KURA a O35. T E. 
Brakes .................... Disk/drum ..All disk ....... Disk/drum ..... arg .....Disk/drum 
Fuel tank LLL oocorrrmreseniteniocstocenm 11.3 gal. ....... 11.9 gal. 2 14.5 gal. ....... al. ........13.5 gal. 
Curb: weight o 2.126 Ib. .......2,145 Ib. 2,080 Ib. «ous 2. 670 Ib. ..2,325 Ib. 
TEST RESULTS 
Acceleration 0-60 m.p.h. 10.4 sec. ....... 13.6 sec. 2. ccs usn 15.2 sec. 14.1 sec 13.4 sec 
Acceleration 0-80 m.p.h. .. 22.0 sec. ....... 24.8 sec 32.0 SC. siu iss 23.2 SEC. . x ox os 25.0 sec 
Acceleration 25-70 m.p.h. ....132 sec. ....... 15.0 seč. 3 «3 8 | 18.2 sec 13.5 sec 14.4 sec 
Braking distance 60-0 m.p.h. . . 160 ft., 2 in 153 ft., 8 in 175 ft, 9 in 163 ft, 5 in. ....162 ft. 
Brake pedal pressure ........125 Ib. ........ 100 ID. a ss ssa 80 IB. - cras nm 120 Ib. .. 125 Ib. 
Max speed—lane change .....65 m.p.h A0 m.p.hħh. 2 es on. 63 m.p.h 65 m.p.h 65 m.p.h 

. Max speed-traffic weave .. 30 m.p.h 36 m.p.h 30 m.p.h 28 m.p.h 30 m.p.h 
Average fuel mienge à; ....15.3 m.p.g 21.0 m.p.g 19.7 m. 17.2 m.p.g 16.6 m.p.g 
Price (basic) .... cer wu KRG is ws cw gem $3,240 . TZEI ems SS SSG a os eu za on $3,275 
Price (as tested) .. ; CUM. cs aaa $3;308.- i uu us i 13:002 «vous a SS ALT aix we ois $3,333 
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How PS tests cars—and what our tests 
are intended to show 


BRAKES This test shows a car's ability to 
stop in a straight line after repeated stops (as 
in stop-and-go highway traffic). Ten warm-up 
stops from 60 m.p.h. at one-minute intervals 
with half-g (16 feet per second per second) 
are followed by a final stop for minimum brak- 
ing distance without wheel locking in a 12- 
foot-wide lane. Pedal pressure is recorded on 
all stops. Excessive pressure indicates fade. 


ACCELERATION The 0-60-m.p.h. test 
shows a car's ability to reach cruising speed 
from standstill; 0-80 test shows its high-speed 
power reserve; 25-70 m.p.h. test simulates a 
highway merging situation or passing on a 
two-lane road. In all tests, the car is in Drive. 
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LANE CHANGE Two lane changes in quick 
succession show a car's ability to make an 
emergency maneuver at high speed. The lanes 
are blocked 120 feet apart, and each lane 
change must be completed within 60 feet. 
Each car is put through the test at increasing 
speeds until its maximum is established. 


MANEUVERING Snaking a car as fast as 
possible through pylons spaced 48 feet apart 
shows its ability to negotiate narrow, winding 
roads or heavy city traffic where sharp turns 
are needed to avoid a stopping bus, double- 
parked truck, or car pulling out from the curb. 


- d : Eu | 
Rigged as a “station wagon," the Kingston Convertible easily carries eight 
people in three rows of seats. The fiberglass 17-footer has an 84-inch beam 
and weighs 1,150 pounds without motor. Maximum horsepower is 140. 


x UICK-CHANGE «- y- 


RUNABOUT: It’s a: 


Versatile Aluma Craft Alpex By JIM ROE / PS Boating Editor 
makes seven quick changes from Competent That was the first thought 


roht- cta " that flashed through my mind as I 
eight passenger ` station wagon watched the Kingston Convertible slide 


to a spacious two-seater into the water at a Waukegan, Ill., ramp. 


E CN 
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Five-seater plus trunk: Sliding rear seat forward Uncluttered cockpit: Removing both bench seats for 
and dropping its back creates a large storage space. fishing, Roe and friend set up folding easy chairs. 
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akes her a fast ski boat. Passenger's seat swivels so he can face aft and watch the skier. 


‘Iisherman, It’s a Camper... 


Later I discovered she is indeed com- 
petent. But the really exciting news about 
this 17-foot, four-inch fiberglass boat is 
that she's a quick-change artist. Aluma 
Craft claims she is five boats in one; we 
found seven different faces. 


. Our test boat was equipped with a 
helmsman's seat and a full-swiveling ob- 
servers seat up forward—both bucket- 
type. Behind them were two full-width 
bench-type seats, each with room for three. 
This was the eight-passenger *'station- 

Continued 


Floating lounge: Folding the front seatback down 
forms a spacious lounge for sunbathing or reading. 


Sleeping or napping: Full-width beds result when 
both seats are slid forward and their backs folded. 
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Folding top covers the Kingston Convertible from 
windshield to motor well. Large clear-plastic win- 
dow gives excellent rearward vision; snap-in side 
curtains add all-weather protection for camping. 


wagon” version. They can all be adults, 
too, since the boat’s rated carrying ca- 
pacity is 1,930 pounds. 

The secret: movable seats. Both bench 
seats slide on tracks and have hinged 
backs; this explains the convertible’s ver- 
satility. We changed her into a five- 
seater with a trunk by sliding the rearmost 
seat forward and dropping its back down, 
then snapping a tonneau cover over the 
open space that had been created. 

To make a chaise longue for lazy rid- 
ing and reading we dropped the back of 
the forward bench seat and left the after- 
most seat in place. For full-width beds 
to sunbathe or snooze on, we slid both 
bench seats forward and dropped both 
backs. Finally, we cleared out the cockpit 
completely for some comfortable fishing 
by removing four bolts that held the bench 
seats to the rails, then putting the seats on 
the dock. Four people could have fished 
from the spacious cockpit with ease. 

Shove off. After firing up the 85-hp. 
Johnson outboard, we headed out Wauke- 
gan’s long harbor channel. Thunder- 


Bow has a clean entry, and longitudinal ‘‘strakes”’ 
help give the boat surefooted control, an easy ride. 


[ 
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Vee hull and longitudinal strakes extend all the 
way aft. The Johnson 85 gave a lively performance. 


storms moving in from the west were send- 
ing Coho fishermen swarming off Lake 
Michigan through the choppy harbor en- 
trance. The Kingston rode the chop well, 
despite a dead-slow five-m.p.h. speed, re- 
quired by law. 

As rain began coming down, we tried 
one more variation—the convertible top. 
Made of fabric, with a clear-plastic rear 
window, it snapped into place over the 
entire cockpit. 
parent side curtains and dropping both 
seat backs, you've got a snug camper. 

Quite a boat. Between and during a 
succession of rain squalls, we tested the 
boat’s maneuverability and handling. 
Pickup seemed entirely adequate with the 
85-hp. Johnson and three people aboard. 
If you were going to fill her up regularly 
with eight passengers, you’d probably 
want at least 115 horses out back. (Max- 
imum recommended horsepower for the 
Kingston Convertible is 140.) 

Though this was a newly rigged boat, 
she handled exceedingly well. Turns were 
fast and steady; performance through the 
fairly rough water was entirely satisfying. 

Despite the roughness we never really 
challenged the boat’s durability. She’s 
good and tough. Alpex designers bonded 
end-grain pieces of balsa wood together 
in a checkerboard pattern and sandwiched 
them between layers of fiberglass. They 
say this gives the hull greater compression 
and shear strength and therefore greater 
impact resistance than some other types of 
construction. Built-in foam flotation has 
been added. 

At the end of our test, I was glad to 
give my seven stamps of approval to this 
many-talented boat. PE 


piyi 
Fal 


a Ae A 


By attaching the trans- ~ 


PERSONAL-USE REPORT 


Bare-Bulb Flash Goes Electronic 


This new electronic flash 
uses an old technique to give 
you soft, natural pictures 


By EVERETT H. ORTNER 
PS Consumer Information Editor 


asm may get a jolt to find out that 
modern science has now brought us 
back full circle to the days of open flash— 
the same technique turn-of-the-century 
photographers used, with flash powder. 
'This time, however, there's no danger of 
setting the ceiling on fire; you get a mighty 
200 watt-seconds of flash power, and your 
flash is ready to go in the time it takes you 
to plug it into the nearest outlet. 

Because there's no reflector, light is 
radiated equally in all directions. That 
means you lose a lot of light. It also means 
that it bounces off all surfaces of a room, 
illuminating your subject evenly —and pro- 
viding direct light and diffused fill light 
simultaneously. 'The result is soft, natural 
portraits. 

These benefits come to you from a 
rugged, no-frills unit called the Uniflash, 
made by Mitchell Enterprises ( Box 19562, 
Dallas, Tex. 75219). It comes in either 
kit form or assembled. 

The unit can be used on or off the cam- 
era—although off-camera use, with a long 
PC cord, will usually give better results, 
providing freedom to move around your 
subject and get those great shots you al- 
ways knew you had it in you to get. 


Uniflash comes either as a kit (left) for $79.95, or fully assembled and ready for 
use (right) for $104.95. It carries a one-year guarantee. PC cord is not included. | 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 
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Stretch suits 


Make waves! With these sui 
it doesn't matter. Inflate 
they keep you on top oft 
water and warm in icy se 
Deflated (by a valve), they 
fine for underwater swimmi 
Of quarter-inch-thick foa 
neoprene-covered with stre 
nylon, they're made by Aq 
sport, Goteborg, Swed 


< Matter of gravity 


This cashier will have gravity; 
on her side when Britain 
switches to decimal currenc 
in 1971. She'll be able to dro 
300 coins an hour—of eight 
sizes—onto her plastic 
sorter. Coins zigzag into 
pockets, guided by channels | 
different widths with stepped 
edges. Nadex Ind., Canada. 


Raise high the air hut » 


Flip on the pump, and the 
neoprene frame of this hut 
stands up, ready for its cover. 
Four windows admit light; 
zippers at the ends give access. 
Air-Tech Industries, Clifton, 
N.J., makes the hut in three 
sizes for construction and 
pipeline work, and even for 
protecting equipment indoors. 
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Room at the top » 

What's it like in a flying 
saucer, Mervyn? “Great,” 
reports our little green man. 
This one, on columns, is 

made of plastic, and has living 
room, kitchen, and bath. At the 
swiss Industries Fair, it was 
tagged at 65,000 francs— 


about $15,900 or 32 Venusian 
dinars. But how do they fly it? 
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« Problem tire Sea bike Y 
Goodyear has a problem. Their To the bottom of the sea on a 
experimental tires won't go bicycle? That's where this 
flat. Oh, they've tried. Fired diver is heading, on a pedal- 
bullets at them. Driven spikes prop device built by Craig 
into them. No go. They're Levasseur of California State 
filled with a dense rubber College for a design program 
foam, and won't collapse. sponsored by Armco Steel. 
Goodyear's not too sad. They'll Swimmer steers with flanged 
sell them for industrial use. handlebar. Inset shows fly- 
You may get 'em, too, one day. wheel in waterproof housing. 
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Fast mast » 


Using only the hand winch on 
this radio tower's base, five 
men can raise the 100-foot 

Astromast in 45 minutes. 
Folded, the sections of 
stainless-steel rod and tension- 

ing cables form a pile only 41 

inches high. It was designed 
by the Air Force for use in 
Southeast Asia. 


« Inflation on the farm 


How ya gonna keep 'em down _ 
on the farm if they have to work 
all year? This experimental 
plastic greenhouse by 
Goodyear, largest of its kind, 


could make year-round farming 
possible. It covers an acre. Air 
pressure holds it up—just a 
tenth of a percent higher than 
atmospheric pressure. 


« U-boat for one Wavemaker 
Mini-sub's batteries will run Waves 100 feet high in Plain: 
its twin 24-hp. motors for field, IIl.? Yes and no. They'r 
seven hours. But don't stay scale waves produced i 
down that long—there's only a Chicago Bridge & Iron Co.’ 
four-hour air supply. The unique 250-foot test basin. | 


1,386-pound fiberglass craft tests stability of scale-mode 
dives to 160 feet, travels four oil rigs and underwate 
to six m.p.h. on the surface. structures. Bottom contou 
Graf Hagenburg, Geretsried, and water depth of th 
Germany, sells it for $2,000. big tank are adjustable 
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A Sporty fire truck Gangbuster » 
Now there's a hot-rod fire A policeman's lot is a happier 
truck. This Magnum X-2 does one with the Ampex Oracle 
0-60 in 11 seconds, gets up to TV system, to be installed in 
over 100 m.p.h. The experi- Los Angeles in 1970. It will link 
mental Ansul vehicle has four- 15 county stations with a 
wheel drive, high-flotation master file of 18 million mug 
tires for rough terrain. To put shots, fingerprints, and 
out oil or gas fires, dry chemi- documents; put the finger on 
cal shoots out of one nozzle, a suspects with criminal records 
special liquid out of the other. in minutes instead of hours. 


Y Bad actors 


| The acting wasn't so hot, but 

| the price was right for these 

| extras: They're inflatable 
plastic puppets, used in filming 
The Games in Rome's Olympic 
Stadium. Live extras would 
have cost $500,000 a day. 
These cost $1 each, for a total 
of $50,000. And they never 
complain—or ask for a raise. 


« Spare windshield 
Shattered windshield? Never 
fret. Lanum Products, of 
Walsall, England, makes a 
spare of clear PVC plastic sheet 
for emergency use. You inflate 
the rim and tape it over the 
windshield frame, making a 
rain- and wind-tight seal good 
for up to 7O m.p.h. The 
windshield is stored rolled. 
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» : Austin Maxi—the sedan with a tailgate A 


È = Meet Austin America’s big brother—the Austin Maxi. It's eight 
Foe o ME F inches longer for an overall 147, nearly four inches wider, and 
TEM oom ES has 10 more inches of wheelbase (104) for lots more leg and 
| m- w— 3^ ^ 3 . luggage room. A new 90-inch engine, transversely mounted, put 

out 74 hp. through an all-synchro five-speed box with an over- 
drive top for turning it on on the turnpike. Front and rear wheels 
have independent Hydrolastic suspension, and disk-drum brakes 
are servo-assisted. A high-lift tailgate with a hinged deck 

opens to provide you with a 10-cubic-foot trunk. Seat backs 

drop flat for extra luggage space, or to form a bed. 


« Big dipper Morning's work y 


Here's a new bucket brigade— Who needs an assembly line? 
20th-century style. The copter In a demonstration in New Yor 

pilot dips his bucket in water, staged by Chrysler-Plymouth 
flies to the fire, punches his two teen-agers took a morning 
dump-valve button, and— off to put together an entir 

presto!—up to 140 gallons of V-8 engine—from some 2,000 
water are dropped. Of fiber- loose parts. Exactly 314 hours 
glass and aluminum, the after they began, they hopped 
bucket weighs 75 pounds. R.D. in the car, turned on the 
Chadwick, Beaverton, Ore. ignition, and drove off 
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Ice-breaking tanker » 


Crashing through the ice, the 
nker SS Manhattan is shown 
in an artist'S conception on 
er Northwest Passage across 
... the top of North America, 
: scheduled for this summer. 
wer photo shows ice islands 
mble Oil engineers are using 
as a substitute test structure 
for a tanker terminal. 


A Road hugger 


Aerodynamic is the word for 
the new Dodge Charger 
Daytona. Eyelids over the front 
headlights cut wind resistance, 
and a stabilizer (standard) 
holds the tail down at high 
speeds. Car shown above is a 
prototype. It was photographed 
at the Chelsea, Mich., proving 
grounds. 


«< Space flower 


Hinged petals of this giant 

disk fold to fit into a launch 
vehicle, open like a flower to 
three-foot diameter—making it 
the largest disk-shaped anten- 
na ever designed for an orbit- 
ing spacecraft. Petals are of 
honeycomb aluminum. A wire- 
mesh covering forms reflective 
surface. A Goodyear design. 
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Drop-in movies A 


You never touch film with the 
new Kodak cartridges and 
cartridge projectors. Drop in 
the cartridge, flip on the 
projector, and watch. End of 
reel? The projector stops and 
automatically rewinds. Car- 
tridges take 50- and 100- 
foot reels. Projectors are 
$139.50 and $159.50. 
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FOR YARD 
AND GARDEN 


Small but powerful> 


Now it’s compact tractors. The 
14-hp. Jacobsen Super Chief is 
mounted on a standard garden- 
tractor frame, providing power 
with maneuverability. It has an 
automatic transmission, solid- 
state ignition, electrically 
powered lift for attachments, 
two-gallon fuel tank. Head- and 
tail-lights are standard. 


A Low-down faucet 


You can mow right over this 
faucet—it’s down in the 
ground, protected by a cover. 
Want to connect your hose? 
Lift the cover and the faucet 
swivels up with it. It gives frost 
protection, too, in moderate 
climates. J. W. Sowell, Box 68, 
Sharon, S.C. 29742, makes the 
Hide-Away Hydrant. $29.50. 
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A Double-action nozzle 


Soak or spray—you get both 
with the Nozz-All. A plastic 


baffle mixes air with water to 
produce a gentle non-eroding 


soaking action. Want more 
action? You can adjust the 
Nozz-All to any spray you 
desire. It's made by L. R. 


Nelson Mfg. Co., 5901 North 


Prospect, Peoria, Ill. 61614. 
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Follow-the-leader roller; 
Don't look now, Lawn-Boy, 
you're being followed. It's 
Escort, an accessory dev 
that trails the rotary mo' 
and keeps debris from be 
thrown back at the opera 
Made of a series of padi 
wheel rollers, it hugs’ 
ground, won't flatten the gré 
The Litter bag is another ex 
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<Roll out the barrel 
Why lift when you can pull? 
Spare your back with this hé 
anything cart. Good for hom 
or vacation use, it folds flat 
and the handle telescopes, 
tuck easily in a closet or ca 
trunk, or under a trailer. 
Cost: $12.95, postpaid, fror 
Born Industries, 1115 177 | 
Hammond, Ind. 46324. 


What's New 


IN OUTDOOR 
RECREATION 


Shady device » 


' Here's a new kind of beach or 
back-yard umbrella—the 


undance, made by Firestone. 
It'S a variable-height tension 
structure with a poplin skin. 
Height and shade area are 
determined by the distance 
between two tie-down stakes. 
It weighs 714 pounds, comes 
in three colors. $66.98. 
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« One for the road 


A cottage on wheels is this new 
Sears tent trailer. Open, it's 
approximately seven by 13 
feet, 614 feet high inside. 
Closed for traveling, it's about 
five by seven feet, 43 inches 
high. The top pops up when 
you slide out the beds. Two 
foam mattresses are included. 
It's $877. Add-on room: $199. 


Unsinkable bait bucket » 
Because it floats, the Flow-Troll 


Nibble light 


nfair to fish—that's what this 


evice is. Any nibble causes 
light to flash on, alerting 

he fisherman. Mounted in 
'ont of the reel, it doesn't 
terfere with casting, setting 
ie hook, or reeling in. Good 
br ice-fishing, too. $4.15 from 
Imer Kraft, 1635 Cook Ave., 
illings, Mont. 49102. 


live-bait bucket automatically 
changes and aerates the water, 
keeping your bait happy and 
lively. Made of polyethylene, it 
floats with self-closing door 
always up, can't sink, trolls 
with little drag. Cosom Corp., 
Minneapolis, Minn. 55416, 
makes it. It’s priced at $6. 
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What's New 


IN TOOLS 


Inside-outside caliper » 


One direct-reading tool mea- 
sures inside (as shown) or out- 
side of objects in fractions or 
hundredths of an inch up to six 
inches. For outside readings, 
slider on scale bar rotates to 
the other side. Tool folds to 
slip in your pocket. It's $24 P lx 
from Indicating Caliper Co., (es | oy Or e 
Box 51, Oak Park, III. 60303. i Ma 


« Wire-forming pliers 
Form wire bends and loops 
with these ingenious pliers. 
One jaw is chain-nosed, the 
other round-nosed with varying 
radius to form loops. There's a 
wire-holding groove, a cutter, 
and a bending die for sharp 
corners. $4.15 ppd. from 
Brookstone Co., 37R River Rd., 
Worthington, Mass. 01098. 


Contour scra 


This tool remembers! Its 
consists of many m 
blades that conform t 
curve they're pressed ag 
Lock them and you've a sc 
that takes paint off cont 
surfaces as easily as the 
laid it on. $7.95. Crystal 
2/27 E. Westmore 
Philadelphia 1 


- 


SACs) Uu c 


RES. ENDS 


« Double-dolly vac 


With four wheels, this two 
vac trails to the job on its 
end or side. Deluxe five- a 
10-gallon versions (left a 
right in photo) sell for $3 
and $40—but include $15 
accessories for only $5 ab 
standard-model price. 
They're new members of t| 
Shop-Vac Corp.'s family. 
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R YOUR CAR 


oling-system flushing» 


- The kit of parts needed for 
asy reverse-flow flushing of 
ur car's cooling system was 
|. described in PS Nov. '68 
(‘‘Anti-freeze for Your Car") 
nd is now in full production 
Prestone. The kit is sold for 
t service stations and parts 
stores. Consumer Products 
ision, Union Carbide, NYC. 


<Wide-angle mirror system 


For trailer-towing, your stan- 
dard mirrors aren't good 
enough. Velvac's latest wide- 
angle mirror system makes it 
easier to maneuver in tight 
places and gives you more 
safety on the turnpike. The 
new three-mirror kit sells for 
$19. Velvac Inc., 2081 S. 56 
St., Milwaukee 53219. 


« Battery release clamps 


Instead of tightening bolts on 
storage battery terminal post 
clamps, you simply turn the 
lever 180 degrees to lock or 
unlock this quick-release 
clamp. The kit includes an 
adapter for smaller cable 
sizes and an Allen wrench. 
$4.25. E & C Distributors, 
Box 25, Sta. A, Toledo, Ohio. 


New 112-piece tool set ^ 


This high-performance tool set 
was designed for pit-stop 
service for stock cars, sports 
cars, and dragsters, but also 
fills tune-up and general 
repair needs. The tools are of 
drop-forged alloy steel with a 
copper-nickel-chrome plate 
finish. New Britain Hand Tools, 
New Britain, Conn. 06050. 


Engine-oil cooler y 


Your engine oil begins to 
deteriorate when its tem- 
perature rises above 200 
degrees. This cooler for 

cars, trucks, off-road vehicles, 
racing cars, installs in an hour. 
From $99.50 to $124.95. 

The Hayden Trans-Cooler 
Co., 20109 Valley Blvd., 
Rialto, Calif. 92376. 
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IN ELECTRONICS 


Ear on the world » 


You get a choice of 11 bands, 
115 or 230 volts (or battery) 
with Zenith's newest Trans- 
Oceanic portable. Boaters will 
find the receiver useful: It's 

a radio direction finder and 
can pick up marine communi- 
cations and weather, Consolan 
bearings, single sideband 

and code transmissions. 


BOSE 


XA IE 


Musical clock 


Panasonic says there's roo 
for their Aurora AM clock radi 
on your crowded night tab, 
or anywhere else space is at 
premium. The compact solic 
state receiver has a 2!4-inc 
dynamic speaker, slide-rul 
tuning, and a futuristic loo 
It comes in avocado, tan, 
antique white—for $24.9 


eres eae 
Ge ata ae 
x Log 0M 


A Anywhere speaker 
Not much thicker than a 


A A pair for stereo E 3 deam o RR SA E 
For home or car, these chrome 


pancake, this Poly-Sonic 
speaker is designed for easy 
mounting in a wall, ceiling, 
door, or bulkhead. It's less 
than an inch thick, handles up 
to five watts, and has a 
frequency range of 60-20,000 
Hz. Magitran Co., Moonachie, 
N.J. 07074. Price: $10.50. 
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DES-100 speakers are 
designed to mount flat against 
a wall or on the rear deck of a 
car. No need to cut holes, says 
the maker, Eastern Specialties 
Corp., Box 403, Mt. Arlington, 
N.J. 07856. They handle two 
watts, have a range of 50-4,000 
Hz., sell for $9.95 a pair. 


« Gun shoots HI or LO 


Made for professionals and 
electronic hobbyists, this 
Ungar gun solders integrated 
circuits and field-effect transi 
tors. A slide switch selects a 
500- or 900-degree tip tem- 
perature. Solid-state and 
transformerless, the gun has 
three tips you can change ind 
pendently of heat cartridge. 


kata New 


BOATING 


ANT 
E M. 
EES 


Collision insurance 
'en Junior can nail down 
uff protection with Pad-Rite. 
| attaches to the dock to fend It'S made of nylon fabric 
boats. The bright-orange impregnated with a special 
eavy-duty vinyl comes in four rubber compound. Tanks come 
napes. Simple two-by-two-by- in 60- to 200-gallon sizes 
6-inch edging is $2.98; fancy and weigh 20 to 34 pounds 
ght-by-36 rub-rail cushion empty. Kit includes (inset) 
osts $5.98. Serv-A-Car Prod- tie-down straps, coupling, 
‘ts, Parsons, Kans. 67357. filler and discharge assembly. 


Gas by the bag A 
When this spare gas tank is 
empty, you just fold it up. 


« No-scratch chains 


Now there's an anchor chain 
that beautifies your boat. Coat- 
ed in white vinyl, it's also less 
apt to scratch the deck or cut 
into rub rails. Anchor-Rite 
comes in six-foot lengths with 
a master link on each end. The 
14-inch size is $13.95; 94s-inch 
chain, $14.95. Serv-A-Car Prod- 
ucts, Parsons, Kans. 67357. 


. Key fumbler's special > iB A 
ine more boating adventure— ff ud aide 


me. 1 LEES dece E 
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Bilge power A 


Chuck the shaft of a Huber 


diving over the side for a lost 
enition key—is threatened by 
simple solution. The spoiler: 


pump kit in your drill and you 
can empty bilges or gas tanks, 
and change oil. (It even works 


a cork float of the type used 
by fishermen. It's attached to 
à chain on which you put your 

boat's ignition key. $1 from 

Aqua Meter Instrument 
Corp., Roseland, N.J. 07068. 


at home on machinery and 
plumbing.) Pump has a five- 
foot discharge hose; suction 
fitting takes four sizes of hoses 
(included). $14.95. Huber Ind., 
4960 Hillside Ave., Cincinnati. 
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f | No-burner kitchen range » 
Wed 4 New Your chief cook hàs cleaned 
| | her last boil-over when you pre- 


FOR THE HOME sent her with a range topped 


with Hercuvit. It's a glass 
ceramic made by PPG Indus- 
tries for both electric and gas 
ranges. Since it transmits more 
infrared heat than any other 
cook top, you don't need spe- 
cial pots to cook on it. 


Roll-on stai 


Squeeze the bottle and q 
comes the stain with this 
mess applicator called Dar 
Dauber. The dispenser he 
seals contents from air 
tween uses. It’s fine for tout 
ups or for coloring moldi 
or other carved surfac 
Two-ounce bottles in six wo 
colors: $1.19 each from Dé 


A Self-filling tray 
Tip the tray and dip in your 


Track-riding bookends > 
Toppling books are only a 


paint roller, and you're all set 
to go with the Tip 'N Dip tray. 
Paint flows through a distri- 
bution grid; flow halts at proper 
depth. The half-gallon reser- 
voir unscrews for filling. Price: 
$3.49. It's for exterior paint- 
ing with a seven-inch roller. 

EZ Paintr, Milwaukee 53207. 
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memory when you mount these 
slipproof bookends at the back 
of a shelf. Spring loops slide 
easily along a channel when 
pinched, seat firmly when 
released. Channels come in 
two-, three-, and four-foot 
lengths. Merlin Mfg., 3545B 

N. Clark, Chicago 60657. 
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« Strip-off striper 
Don't blow your top trying tc 
paint stripes the hard way o 
furniture or a car. Try this sa 
ity saver: an inch-wide mask 
tape with precut pullout stri[ 
Pattern shown (there are tv 
has eight '4e-inch pullouts f 
varying number and width o 
stripes. A Scotch product, 
at auto stores. 


Tilt-out wall desk » 
ut goes the clutter with this 
wall-mounted desk! Hung in 
tchen, hall, or den, it makes 

an ideal companion for a 
hone. Lower part, sectioned 
or stationery, folds down to 

form desk. It's 21 by 15 by 
three inches, costs $17.95. 
Republic Molding, 6330 W. 

Touhy, Chicago 60648. 


»cking hardboard hooks 


r cussed a hook that 

ped up and out of its hole 

n you removed a tool? As 
away shows, Hugger Hooks 
be locked in place with the 
| of a screwdriver. Insert 
lugs, turn the lower one 

t assorted hooks (Vs" or 

): $1. Roman Products, 

en, Colo. 80401. 


Fastest brush on wheels » 


It doesn't look like a paint- 
brush because thousands of 
short bristles, set into a remov- 
able foam pad, replace the 
usual few bunched into a fer- 
rule. EZ Paintr Corp., Milwau- 
kee 53207, claims it gives a 
brush-like finish with the speed 
of a roller. Guide wheels adapt 
it for edging and trim. 


« lattletale meter 

Is the light bright enough for 
reading or close work? Don't 
wait for a headache to tell you. 
Actuated by an electric eye 
(no power source needed), the 
dial of the Living Checker 
meters the light level; a chart 
tells you if it's high enough. 
Gilwin Co., 250 Culver, Jersey 
City, N.J. 07305; $12.95. 


« Heavy-duty hook 

You've been conked with your 
last rake, once you install these 
heavy-duty hooks that convert 
exposed studs into tool hang- 
ers. They'll also get ladders, 
hoses, and sports equipment 
off your garage floor. Two 

for $1 (plus 30 cents handling) 
from Fearing Mfg., Box 6572, 
St. Paul, Minn. 55106. 
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SCUBA 
COM 


... NOW YO 


DIAPHRAGM 
MOUNTING 


LANYARD HOLE 


DIAPHRAGM | 


FLEXIBLE 
MOUTHPIECE 


PURGE 
VALVES 


How it works: Diaphragm material i 
“transparent” to sound—like glass t 
light—and is flexible enough to cop 
with surges (the stifling of certai 
syllables). Plastic walls of device rad 
Using the Scuba/com: Take a breath from regulator and place ate sound into water. If diver's ear 
Scuba/com over mouth. Blow water out (bubbles from valves are equalized to water pressure, h 
show when device is ready). Speak slowly. Hold breath to hear. doesn’t need a listening device. 
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PHOTO COURTESY OF "SKIN DIVER" 


No wires, no batteries— 
a simple diaphragm 
transmits the sound 


can Talk Underwater ........... 


hen the NASA-Navy Project Tektite 
ran into problems with electronic 
¡communication equipment for its aqua- 
nauts, they called in a Washington con- 
sulting engineer named David Ord 
Alexander. Standing on the Tektite’s 
deck, 50 feet below the ocean surface, 
Alexander spoke into a small plastic de- 
vice. Divers 55 feet away heard him. 

-- Alexander had gotten the inspiration 
to build his device the hard way. He 
had been photographing a wreck 120 feet 
down, in very cold water off Ocean City, 
N.J., when he was suddenly seized by 
severe cramps. His partner got him to 
the surface, but it was close. “I was al- 
most wiped out," says Alexander. 

It set him pondering on the diver's 
need for a way of communication that 
wasn't limited to sign language. 

His first crude unit consisted of two 
tin cans and some toy balloons, which he 
tested in a swimming pool with his sev- 
en-year-old daughter. When she was 
able to hear a few words, he knew he had 
a “handle on something." 

With the aid of two friends who were 
underwater acousticians, Alexander went 
on to develop and perfect his ingenious 
device, the Scuba/com. Last April he 
was granted a patent, and since May 
Scuba/com has been produced and sold 
(by Nautical Industries, Inc., and Great 
American  HRecreonics, Inc.) through 
sporting-goods and department stores. It 
costs under $20. 
| Scuba/com has no wires, no batteries, 
and doesn't need a special receiver. It's 
only six inches long and weighs seven 
ounces. It's made of a tough plastic. 
> Behind the concept of Scuba/com is 
the fact that sound in water travels about 
five times faster than in air. The plastic 
walls of the device radiate sound into 


the water. Inside is a diaphragm made 
of a specially compounded silicone-rub- 
ber material designed to resist the effects 
of sea water. 'The diaphragm is trans- 
parent to sound. 

Since you can hear underwater if your 
ears are equalized to the pressure, you 
don't need a listening device. But Scuba/ 
com does provide some amplification. 

Broadcast range varies widely—up to 
150 feet—depending on background noises, 
water temperature and turbulence, mud- 
dy water, differentials in temperature, 
and the skill of the user. 

The device adds new dimensions to 
underwater activities. Safety, particular- 
ly. In dark or muddy waters, sign lan- 
guage Is useless. Now, with Scuba/com, 
a diver's partner can warn him when he 
spots danger: “Look out—there’s a moray 
eel behind you!” Diving instructors find 
the device handy. If a student is in trou- 
ble, the instructor needn’t swim over. 
He just yells, “Hey, Number 4, you have 
an air leak!” Or, “You’re about to lose 
a fin!” 

Alexander first used his invention in- 
dustrially when he filmed the installation 
of a nuclear-powered wellhead control 
system (for offshore drilling) on behalf 
of Martin-Marietta. Recently, he sup- 
plied Scuba/coms for the filming of an 
ABC-TV documentary on young scien- 
tists. For scientific purposes, he has de- 
veloped an underwater tape recorder to 
be used with Scuba/com. This should be 
valuable for geological surveys of the 
bottom, or even for lobster counting. 

But it’s for fun-and-games that Alex- 
ander finds Scuba/com can bring most 
delight. Once, just for kicks, he and three 
friends played poker underwater, at a 
rock quarry, using plastic cards. “Weird,” 
he reports, “but exhilarating.” | 
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; picture FRAME 


LG 


LIEN: M 73 


Miters are doweled in assembly of two brands: Dav- 
co (top) uses single wood dowel; Howell (bottom) 
offers two L-shaped plastic types. Craftwood frames 
have none, counting on glue assembly of miters. 
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Framing your pictures can be 
a no-tools cinch with pre-cut 
moldings you glue together 


he easiest frame you ever made is 
® hanging in two plastic bags at the 
hardware store—or art shop, lumberyard, 
discount house, or dime store. The miters 
are cut, the joint-dowels are in the bags. 

You buy two pairs of pre-cut molding— 
one length for the sides and another for 
the top and bottom (unless, of course, 
you want a square frame, in which case 
you buy two pairs the same length). The 
range of sizes starts at about six inches 
and jumps by the inch to about 36— giving: 
you a choice of over 260 different sizes 
and shapes. And various manufacturers 
offer different patterns. 

Three major molding packagers are 
represented in my frames above. The 
skinny one at right, above, is made with 
economical unfinished pine molding pack-, 
aged by Craftwood Corp. ( Box 62, Ocono- 
mowoc, Wis.). The prefinished frame it 
overlaps comes from Davco, Inc. (Summit. 


By JACKSON HAND 
| 


MEDI Ar CDM 


dicated at left. Above are samples of molding pat- 


fou Buy in a Bag 


Industrial Center, Peabody, Mass.)—a 
ompany strong on applied vinyl simula- 
tions. The others are from Howell Mold- 
lings (Shawnee and Adams Sts., Kansas 
City, Kans.); they are unfinished oak, 
lout one pattern comes in walnut. 
Since a display rack for all sizes takes 
p much space, few retail outlets carry 
ore than a couple of patterns. To find 
the style you want, you may have to shop 
round—or write the manufacturer. 


Vhite glue is only “extra” you need. Though nar- 
ow moldings (below) may stay together, put a strip 
of masking tape around each corner till glue sets. 


" zu s. 


terns: Howell's oak (left pair) and Davco's walnut 
simulations (one at far right has “linen” insert). 


If the picture you want to frame meas- 
ures in even inches, you just buy molding 
to fit. If it falls between, you have two 
alternatives: 

e Buy the frame one size small, and 
irim the picture. Most prints have enough 
white margin to allow trimming a fraction 
of an inch all around. 

e Buy the frame one size large and glue 
the print on mounting board after trim- 
ming off any white margin. 


Heavier moldings won't hold assembly without 
clamping. Cross two cord loops from corner to cor- 
ner, twist tight, and lock with two inserted sticks. 


Cornering at 50 m.p.h., Jim Davis has a ball with 250cc Yamaha-engined Mini-K. 


By JIM DAVIS 


| stepped down into the machine, buckled 
on the seat belt, and looked around. 
Controls and instruments were roughly 
what you would expect in a no-frills 
sports car. 

Reaching behind and to the right of my 
head, I flicked on the ignition switch. 
'Then I shoved the clutch pedal forward, 
pushed the starter button on the dash, 
and nudged the gas pedal. The 250cc 
twin-cylinder two-stroke roared to life. 
With the engine only a foot from my ears, 
the noise was impressive. 

I pulled the gearshift lever back a few 
inches against spring pressure, let out the 
clutch, and away we went. Two things 
about the Mini-K immediately became 
obvious: I was practically sitting on the 
ground, and the slightest movement of the 
steering wheel had instant effect. 

Cornering on three wheels. Whipping 
along at 35 m.p.h. in third, I decided to 
iry a few lock-to-lock figure-eights. Mini- 
K's inventor had assured me that the ma- 
chine was virtually untippable. I gave it 
a try, and finished up with an involuntary 
“Wow!” She stuck to the ground like 
paint. 
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Kit Turns Your Motorcycle 
into a THREE-WHEE 


eighs only 4& 


Nothing I tried would force the Mini-K : 
to break loose and slide until I hit the 
brakes hard in the middle of a fast turn. 
Even then, the rear wheel just slid a foot 
and a half before picking up traction. For 
slaloms or hill climbs, this little fellow 
would be unbeatable in its class. Neither 
motorcycle nor car, it combines the ex- 
citement of both. 

Motorcycle shift. A friend I brought 
along took about 10 minutes to convert. 
his thinking from the conventional H-pat- 
tern stick shift to the ratchet-type pro- 
gressive shift used on motorcycles. For 
me it was no problem, since Mini-K's 
shifting handle is simply a horizontal ver- 
sion of the vertically operated foot lever 
I'm used to. 

You pull the handle back slightly for 
first; gearbox spring pressure returns the 
handle to its central position. 'Then you 
push the handle forward through neutral 
into second; again it returns to position. 
Third and fourth are two more gentle for- 
ward movements. To downshift, you 
ratchet in the opposite direction. 

An established breed. Three-wheelers* 
have been around for a long time. Among 
the better-known are names like Morgan, ` 
Regal, Reliant, Bond Minicar, Messer- 


(Gina 


PORTS CAR 


iounds. Same kit handles bikes up to 750cc. 


NL 
- " T com 
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unique hybrid that combines 
ne solid feel of a car with a 
ike's quick handling — that's 
e exciting little Mini-K _ 


schmitt, BMW Isetta, Davis, Mobelette, 
Duryea, and Kelsey. Trikes powered by 
small-car engines dominate British side- 
car-class racing right now. 

Walter H. Korff of Burbank, Calif., a 
retired design engineer for Lockheed Air- 
craft, created the Mini-K by removing the 
handlebars, headlight, front wheel, and 
fork from a motorcycle. He drilled a hole 
through the existing fork head and weld- 
ed two mounting tabs on the bottom for- 
ward end of the motorcycle frame. At 
these three points he bolted a two-wheel 
front end of his own design. 

If Korff's negotiations with a manufac- 
turer succeed, you'll be able to buy a kit 
for $500 to $600 that will turn your bike 
into a three-wheel sports car. I'd say the 
job should take an average weekend me- 
chanic two full days. And, once it's done, 
you should be able to convert back to a 
solo bike in a few hours. 

Accessories are planned, too: plastic 
noses, doors, windshields, tops, even an 
automatic transmission with reverse. It 


could be the dune-buggy craze all over 


again, with the extra appeal of widely 


zo 
M NY 


* 


available, relatively inexpensive motor- 
cycle engines and transmissions. And I'd 
love to have one. 
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Front wheels, steered by rack and pinion, have 10- 
inch Michelin X radial tires, seven-inch Airheart disk 
brakes. Body panels are plywood. Mini-K's perform- 
ance is said to be 90 percent of solo motorcycle's. 
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Test machine's rear wheel has a 10-inch Michelin, 
too; production Mini-K will use motorcycle's wheel. 
Gas tank is raised and offset to the right; plug-in 
wiring harness connects front and rear halves. 


Mini-K controls are of car type. Driver sits low with 
legs outstretched; he adjusts seat-to-pedal distance 
by sliding clutch-gas-brake pedal assembly along 
shaft on floor. Davis found cockpit comfortable. 
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Battered and corroded collection of metal objects, 
plus rough wood shape, was used to test elements 
of buffing kit (far right) as shown in photos across 
the bottom of these pages. Everything from heir- 
loom watch to brass lantern was given new gleam. 


Agate-like jewelry resulted when hardwood scraps 
were sanded with 120-grit Flapwheel, then buffed 
with white compound and soap. No stain, wax, or 
wood finish was used. From left, top: snakewood, 
redwood burl, butternut; orange limb, mesquite. 


Professional compounds and wheels are now 
available to the home shop for adding luster to any 
metal—plus many hardwoods and plastics 


By MACK PHILIPS 


A! last, a company that specializes 
in industrial finishing products has 
brought its expertise to the amateur crafts- 
man. Schaffner Manufacturing Co., Ems- 
worth, Pittsburgh, Pa. 15202, has assem- 
bled two different kits of metal-finishing 
supplies that I found work wonders on 
wood and plastics, as well. 


Drill stand that comes with kit permits quick setup 
for polishing items such as silver cup and watch, 
below. Power and speed is too limited for big jobs. 


"Œ 


Slick Finishes fro 


The less-expensive one (kit No. 4, at 
$2.98) is simply four sticks of various 
compounds that you apply to cloth buf- 
fing wheels you already own. You'd want 
this kit primarily to restore previously 
polished items to their original luster. 

For really serious work, there's kit No. 
10, which includes the No. 4 starter kit 
plus cloth buffs selected to get the best 
from the four compounds, novel abrasive 


Drill press is ideal for larger items, utilizing chuck- 
ing arbor supplied with kit, plus tool's speed ad- 
justment. Sati-Buff is fine for buffing utensils. 


wheels, mounting hardware, and a cradle 
for your portable electric drill. This kit 
sells for $17.75, though Schaffner claims 
it has a “list value" of over $30. If you've 
ever purchased, piecemeal, the items it 
contains, you'll realize that this claim is 
no exaggeration. 

Both kits are pictured above. The No. 
10 contains abrasive-impregnated mesh 

heels called Sati-Buffs that give a fine 


Larger Flapwheel than one supplied with kit has 
greater flexibility that's ideal for final sanding 
prior to buffing. Wheel adjusts to the contours. 


ae = 


ew BUFFING KITS 


soft brush. First, wash off buffing residue and dry. 


satin or “brushed” finish to metals and 
plastics. The smaller wheels shown are 
Flapwheels—radially mounted abrasive 
cloth “flaps” that create a sort of flexible 
grinding wheel. 

Flapwheels and Sati-Buffs point up the 
secret of all buffing jobs (except previous- 
ly finished work): careful preparation. 
You can buff your head off and end up 
with only polished scratches unless you 

Continued 


Preserve sheen on materials subject to oxidation 
by applying a light coat of clear lacquer—by spray or 


Apply buffing compound below the center of turning 
wheel. To judge proper amount, stop wheel after few 
seconds to check if fiber ends are coated. If not, 
resume. Don't raise compound stick above mid- 
point, or turning wheel may knock it from hands. 


first smooth the work progressively to the 
point where the fine compounds can take 
over the job. 

Since Flapwheels conform to the work, 
they're ideal for blending welds, rounding 
edges, and removing tool marks or rust 
pits. In use, they leave no evident end- 
of-cut, as rigid wheels and sanding belts 
or disks tend to. The harder you push, 
the coarser and more blended the cut. 
The Flapwheels are 315" in diameter, so 
can be used in a portable drill for large 
work you can't bring to a drill press or 
bench-mounted spindle head. 

You work down through coarse, medi- 
um and fine grits to prepare for the final 
finish—paint, satin brushing with the 
Sati-Buffs, or buffing with compounds. 

Knowing the material you're buffing is 
important to avoid unnecessary removal 
of valuable metal or to prevent damage 
to very th;n platings. 

You can usualty tell aluminum by its 
light weight. Iron or steel will attract a 
magnet. Unplated die castings—usually 
zinc or zinc alloys—are distinguished by 
their lead-like color. If an item is solid 
precious metal, it's usually stamped— 
"Sterling" for silver; 10K, 14K, etc. for 
gold. “GF” means gold filled, “GP” 
means gold plated, “RGP” is rolled gold 
plate. All three should be treated with 
care because of the thinness of the surface 
metal. That goes for silverplate, too. 
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To change grades, rake old compound off with tip of | 
screwdriver—while running the buff—before applying 
new. Photos show four-wheel setup sketched at 
right. Wooden guard prevents bias buff from grab- 
bing small work and flinging it back at operator. 


| 

| 
These buffing tips will ease the work: | 

€ Use the bias (hard) buff to cut down 
a surface. Use the loose full disk buff for 
high-luster finishes. Use the compounds | 
as shown in the chart, far right. | 

e Grip the work firmly, but don't press 
hard against the spinning buff. Let the 
compound do the cutting, and be sure to 
keep the workpiece moving. 


CONVERTING R.P.M. TO S.F.^ 


| Surface Feet Per Minut 

PED | With Various Wheel Diam: 
a | 315" 7” 
2,000 r.p.m. | | 
| 1780 | 3140 | "i 


| Pica speed of 
- y 


portable drills) 


3,450 r.p.m. 

A: Direct-drive 
bench grinder 

B: 2" spindle pulley 

driven by 2" pulley 

on 3,450 motor 


$39 nem | 

ame as (B) above | | 

but driven by 254” 4,040 7,110 | n. 

| pulley on 3,450 motor 

| 5,800 r.p.m. 
Same as (B) above | 

| but driven by 334" 5,160 n.r 
pulley on 3,450 motor | 


| NOTE: n.r.—not recommended, either because of ii 

ficient power or because s.f.m. exceeds safe maxi 

| (7,000 s.f.m. for buffs; 4,000 s.f.m. for Flapwheels 
Sati-Buffs). Within these limits, the faster the wheef 
better the job on metal. Reduce speeds if plastic or 

| begins to burn. Motor of 4 h p. or more will reduce t 
ency to lug in heavy cutting. | 


SUITABLE 3450 R.PM. 
BELT- D2IVEN BELT GUARDS MOTOR 
GRINOING HEAD | 


| A | ALTERNATE MOUNTING 
dc récord M WITH BELT SLOTS 


(SUCH AS BENCH TOP OR 
SEARS 9A6601) STAND 


. 5a" PLYWOOD 
SIDES 


WOOD GUARD 
FOR BIAS BUFFS 


€ Use enough compound. An uncoated you can see if the buffing is even and com- 
buff can't cut. To get the feel, stop the plete as you progress. 


buff after two minutes to see how much e When buffing wood, a white soap 
compound remains. such as Ivory is a good final compound. 
e Run the buff as fast as possible with- A narrower and larger-diameter Flap- 


in the safety limits given in our speed wheel than the ones in the kit is best for 
chart. Always wear goggles or face shield, small shapes. Schaffner has a 1"-by-6" 
and run bias buffs on guarded spindles.  120-grit size for $8.55. Replacements for 
e Wipe the work with a soft cloth so all kit parts are available, too. Hl: 


BUFFING AND FINISHING GUIDE 


J. FINISH DESIRED 


—— SATIN Phi 
FINISHES* SMOOTH FINISHES** 
|  [severeBuff. | Buffing | High Luster 

Com:- | 

Coarse Fine | pound| Buff 


Com- | " Com- | 
pound | Buff | pound Buff 


| not | | Ivory 
|irecommended|white | bias 


not recommended — [gray [bias [brown | bias - 


er 
id) El not recommended |. |] not recommended 
id) in T 


not recommended 


PREPARATION 


Aggres- Light or 
sive Medium| Finish 
Cutting | Cutting | Cutting 


42-0 
Sati-Buff 


21-0 
Sati-Buff 


oxide Flapwheel 
oxide Flapwheel 


|100-gritaluminum 
| oxide Flapwheel 
180-grit aluminum 


80-grit aluminum 


not recommended 


ss, Copper) not recommended 


plying white compound to Sati-Buff (red for gold or silver) will produce brighter satin finish. 
'Compound"' columns, brown is “tripoli,” gray is "steel cut and color,” white is “white rouge," 
lis “red rouge.” 
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Three types of elec- 
tric watch movements 
are shown here: basic 
electric (Timex), bal- 
ance-wheel electronic 
(Hamilton), and tun- 
electronic 


ing-fork 
(Bulova Accutron). 


By RONALD M. BENREY 


l; the next wristwatch you buy isn’t pow- 
ered by electricity, you're bucking a pow- 
erful trend: 

e The best-selling men’s “fine watch" 
(over $100) is the Accutron electronic 
timepiece made by Bulova. 

e The largest manufacturer of low-cost 
wristwatches—Timex Division of U.S. 


Time Corp.—has introduced a broad line 
of inexpensive electric and electronic mod- 
els ($20 and up). 

€ Other watchmakers are pushing into 
the act, too. Waltham, for example, is in- 
troducing an electric watch this fall. 

@ An estimated one million electrically 
powered watches will be sold this year, 
built around electric and electronic move- 
ments made in the U.S., Switzerland, 
France, Germany, and Japan. 

Electric power can tell time in a variety 
of ways, and you can choose among sev- | 
eral kinds of electrically powered move- ` 
ments. All, though, are variations on three 
fundamental themes: the basic electric 
watch movement; the transistorized, bal- 
ance-wheel electronic movement; and the . 
transistorized, tuning-fork electronic 
movement. And all are powered by pill- | 
size dry-cell batteries that will drive the 
movements for a year or more before re- 
quiring replacement. 

Why electricity? Why build an electric- 
powered watch in the first place? No one 
can deny that the conventional mechani- 
cal wristwatch represents a peak of me- 
chanical design. A well-crafted and main- 
tained movement will last a lifetime, and 
will tell time with sufficient accuracy to 
keep most people happy. 

The picture changes, though, when man- 
ufacturers add self-winding mechanisms to 
make movements automatic, or refine the 
basic mechanical design to achieve split- 


The electronic watch you'll wear in 1979 


A radically different timepiece—a timepiece that 
is really more a “‘portable time standard" than a 
wristwatch —has been under development for several 
years at the Horological Electronic Center in Switz- 
erland. It’s called an electronic quartz-crystal 
chronometer. Potentially, it is capable of far greater 
accuracy than any existing mechanism (typically, 
within about three minutes per year). 

The heart of the device is a small wafer of pure 
quartz crystal that resonates, as part of an electronic 
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transistorized oscillator circuit, at a precise fre- 
quency close to 10,000 Hz. This quartz crystal is 
encased in a vacuum-sealed envelope to create an 
element that will resonate at the specific frequency 
indefinitely. 

The high-frequency signal produced by the oscil- . 
lator is divided" into a lower-frequency signal by 
a bank of miniature integrated circuits, and the 
resultant low-frequency signal drives a tiny micro- 
watt motor. It is this motor that turns the hands 


The battle is on between conventional watches and electrics. 
Here's expert advice on how to place your bet 


second accuracy. Costs rise; the move- 
ments become more complex and harder 
to service; they may become more fragile; 
and, usually, a more stringent mainte- 
nance schedule is required. 

Electrically powered movements can 
meet the demands of automatic operation 
and/or high accuracy and still remain 
simple enough to be produced at relative- 
ly moderate costs—which is why they 
were developed. Battery power eliminates 
the complicated swinging-weight mecha- 
nism that winds the mainspring of a con- 
ventional automatic watch. And the 
tuning-fork type of electronic movement 
is capable of accuracy traditionally found 
in only the most complex of the “wrist 
chronometers." 

What makes a watch tick? Every wrist- 
watch—mechanical, electric, or electronic 
—contains some kind of motor mechanism 
that runs a gear train, which, in turn, 
moves the hands across the face. The 
motor is powered by a source of stored 
energy: a coiled mainspring in a mechani- 
cal watch, a battery in an electrically pow- 
ered movement. 

A really critical element is the speed 
control—the gizmo that determines the 
rate at which the gear train turns. The 
accuracy of the watch depends upon how 
well the speed control can keep the hands 
turning at a fixed speed. 

The mechanisms that perform these 
functions differ radically in mechanical 


ATCHES Really Better? 


and electrically powered timepieces. 
These differences determine the relative 
advantages and disadvantages of the vari- 
ous movements. To help you decide 
whether or not an electric watch is right 
for you, here’s a check list of the merits 
and demerits: 

e Complexity. All movements, as we 
sald, contain miniature gear trains that 
drive the hands. The significant differ- 
ences in complexity appear in the “motor” 
and speed-control mechanisms. As a rule, 
electric and electronic (balance-wheel- 

Continued 


Exo. 


Accutron (shown with power cell) has a tuning fork 
instead of balance wheel. It doesn't tick, but hums. 


via a gear train. The circuitry is powered by a small 
battery. 

Large-scale versions with this basic design are 
used as superaccurate time and frequency standards 
in laboratories. The only timepiece more accurate 
is the so-called atomic clock. 

Theoretically, the only sources of error are those 
physical phenomena that will affect the crystal's 
resonance frequency. The most important are temp- 
erature, change in battery voltage, and crystal ''ag- 
ing” (a slight frequency change as the crystal 
operates). Since the watch is worn on the wrist, 


body temperature tends to stabilize the crystal's 
temperature. 

By using a mercury battery (which maintains its 
rated voltage throughout its life) and by selecting a 
stable crystal, designers can make the watch work 
with astonishing accuracy: Test models have not 
varied more than a second per day. 

The latest estimates place the first commercial 
quartz-crystal chronographs on the market in three 
or four years, with price tags of about $500—truly 
the watch for the man who insists on knowing ex- 
actly what time it is. —R.M.B. 
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Mechanical watch has a spring-driven motor (in a 
manual watch you wind the spring; in an automatic, 
shown above, an oscillating weight winds it auto- 
matically). The speed control operates on far side 
(high-ratio end) of the gear train. Its heart is a 
balance wheel attached to a coiled hairspring. 

The balance wheel is pivot-mounted, turning 
clockwise, then counterclockwise, as the hairspring 
winds and unwinds. Its weight and the stiffness of 
the spring are contrived to make it oscillate (go 
one way, then the other) exactly 214 times a sec- 
ond. The balance wheel is thus a "time standard" 
that controls gear-train speed. As the balance 
wheel oscillates, a pallet lever connected to it rocks 
back and forth, allowing the escape wheel to turn 
and permitting the gear train to advance. 

Each rock of the lever also kicks the balance 
wheel to keep it oscillating. On the steadiness of 
balance-wheel oscillation depends the watch's ac- 


MECHANICAL ELECTRIC | 


Mechanical watch vs. the three kinds 


INDEX FINGER 
- 1 —DRIVE PIN 

ELECTRICAL 

CUNTACTS 


ELECTRO. , 
MAGNET | 


SINGLE CELL 


BATTERY BALANCE -— 


WHEEL 


Curacy. Here are a few factors that can upset 
timing of a watch: 

® Friction in balance-wheel pivots slows wheel 
gradually (necessitating periodic lubrication). 

e Strength of kick delivered to wheel by lever de- 
creases as mainspring unwinds. Thus, amplitude 
(amount of turn) of wheel oscillation decreases, 
changing the oscillation rate slightly. 

e Effect of gravity on the oscillating wheel 
changes with watch position. 

Basic electric watch also uses a balance wheel 
to regulate gear-train speed, but the wheel is also 
part of the drive motor: In one possible design, 
the wheel becomes the “rotor” of a simple electric 
motor, with a magnet on one edge. The motor's 
"stator" is an electromagnetic coil. 

Operation is simple: As the balance wheel alter- 
nately turns off-center in either direction, an elec- 
trical contact feeds a brief pulse of current into the 
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type) movements are less complex than 
equivalent automatic mechanical watches, 
and tuning-fork movements are much sim- 
pler than equivalently accurate mechani- 
cal designs. 

e Cost. There are few significant 
price differences between equivalent-qual- 
ity electrically powered and mechanical 
movements. At the low-price end, electrics 
are slightly more expensive than auto- 
matic mechanical models; at the high- 
price end, tuning-fork electronics cost less 
than “wrist chronometers.” In all cases, the 
selling price of a watch usually depends 
more on a manufacturer's name and repu- 
tation, and the metal used to make the 
case, than on the type of movement inside. 

€ Accuracy. Theoretically, there's no 
major reason why a balance-wheel-type 
electric or electronic watch should be 
more accurate than an automatic mechan- 
ical movement (automatic movements are 
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usually kept fully wound by wearer mo- 
tion, and thus are less prone to spring- 
tension errors). 

'Tuning-fork movements are guaranteed 
accurate to one minute per month, placing 
them among the most accurate portable 
timepieces ever designed. Curiously, de- 
spite this great accuracy, present tuning- 
fork movements don't pass the rigorous 
Swiss government tests required for certi- 
fication as a “wrist chronometer.” 'The 
reason: They are prone to “position error" 
(timing accuracy drops when the move- 
ment is placed in different attitudes). 

Tuning-fork watchmakers get around 
this by calibrating the movement so that 
it is accurate when worn in the “typical” 
outside wrist position. If you plan to wear 
your watch on the inside of your wrist, it 
must be readjusted. 

e Size and weight. Electrically pow- 
ered watches are generally comparable in 
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coil. The two magnetic fields—from coil and from Resultant magnetic field attracts the balance-wheel 
permanent magnet—interact, delivering momentary magnets and reverses wheel motion. 
pull to the wheel and reversing its direction. Repeti- Tuning-fork electronic movement (Accutron) dis- 
tive pulls keep the wheel moving. With each oscilla- penses with a balance wheel. Oscillating element is 
tion, an indexing mechanism advances the gear a miniature tuning fork that serves as speed con- 
train, turning the hands. troller and part of motor. Tines of fork have small 
Amplitude of wheel oscillations, more uniform permanent magnets in ends. These are set near two 
than in a mechanical watch, drives the balance sets of coils connected to a one-transistor amplifier 
wheel directly—and oscillation rate can be more circuit. Tuning fork/coil/circuit combination forms 
constant. Trouble spot: electrical contact to coil. A an electronic oscillator circuit: Fork's vibrations 
bit of dirt, oil, or corrosion can stop the watch. produce signals in one coil, which are amplified and 
Balance-wheel electronic movement eliminates applied to another, which in turn generates an 
the contact problem by a simple single-transistor alternating magnetic field that makes the fork vi- 
electronic switching circuit, Permanent magnets are — brate—and so on, like a dog chasing its tail. An 


on the balance wheel, and a coil assembly is mount- indexing assembly transforms vibrating motion into 
ed in frame. Motion of the magnet past the coil impulses that are delivered to the gear train. 
assembly as the wheel turns off-center generates a Because different positions cause fork's oscillat- 
signal in the coil that triggers the electronic circuit ing frequency to change, movement is adjusted to 
to deliver a strong current pulse through the coil. | function correctly when worn normally on wrist. 
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size to automatic mechanical types, but power—in contrast to a mechanical move- 
may be slightly heavier due to battery and ment, in which the train transmits power 
magnet weight. None are as smallor thin from the mainspring to the hands and 
as the most compact mechanical move- speed control. Thus, gear wear and tear is 


ments. lowered, and there is less reliance on lubri- 
@ Shock resistance. The Achilles heel cation to hold down wear. 
of any balance-wheel movement—elec- In addition, the simpler mechanical de- 


trically powered or mechanical—is the sign of an electrical movement makes for 
delicate balance wheel: Its pivots, bear- greater potential reliability, although the 
ings, and hairspring are especially vulner- contact assembly in an electric is a poten- 
able to jarring. 'Tuning-fork designs are tial trouble spot. Incidentally, electronic 
slightly more shock-resistant, although a components, when used, are subjected to 
severe jolt can upset the linkage joining very light electrical loads, and should be 
the tuning fork to the gear train. long-lived. 

@ Special functions.  Calendar-type e Maintenance. Because lubrication is 
electrically powered movements are avail- less critical, an electrically powered watch 
able, but if you want a complicated usually has a simpler maintenance sched- 
chronograph watch (including stopwatch ule than a comparable mechanical watch. 
and elapsed-time recorders) you'll wind But don't forget the power cell: It must be 


up with a mechanical movement. replaced every year, at between $1 and $3, 
è Durability. The gear train of an depending upon where you buy it, and the 
electrically powered watch carries little type of watch that you own. "EH 
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New Polybag keeps a man afloat for 10 minutes 
(left) in test. He then squeezes all water out of bag 
(center) and draws bag around himself (right). It’s 


ee ui = aË 


like climbing into a warm bath. The Polybag lets air 


escape at a rate in keeping with the body’s own 
requirements for a constant temperature. 


POLYBAG... 


the Any-Weather 
Sleeping Bag 


From 27 below to 70 above, you're 
as snug as the well-known bug in a 
rug in this new foam-celled bag 


By THORN BACON 


Hae you ever crawled wearily into a 
sleeping bag for a night outdoors, 
summer or winter, only to experience ex- 
treme discomfort from cold or dampness? 
Well, all this may be past because of a 
new line of all-weather gear that sounds 
too good to be true: sleeping bags, muk- 
luks, mittens, caps, and vests that keep 
you comfortable from temperatures of 27 
below to 70 above! 

Sound impossible? If you're skeptical, 
so was I, until I tested the new Polybag 
at Big Bend National Park in Texas. The 
rugged, rock-strewn, arid desert area, 
where day and night ground temperatures 
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differ as much as 60 degrees, was an ideal 
proving ground. The swift-running Rio 
Grande was a chilly 42 to 47 degrees. 

Accompanying me was Michael Jen- 
kinson, consultant to the Ocate Co., San- 
ta Fe, N.M., maker of the new gear. As 
we drove into the park, Mike told me how 
Ocate’s all-weather equipment was de- 
veloped. 

It all started last winter when a man 
climbed aboard a DC-7 at Albuquerque 
on the first leg of a journey to Point 
Barrow, Alaska. From head to foot he was 
clothed in polyfoam—the porous, rubbery 
polyurethane plastic widely used to add 
a tough, but soft, resiliency to upholstery 
and mattresses. 

The man in the polyfoam suit was Gil 
Phillips, an engineer, whose avocation is 
leading a boy-scout troop on year-round 
outings into New Mexico’s Pecos Wilder- 
ness near Santa Fe. Concerned about 
wet feet and soaked clothing of his scouts 
on long winter hikes, he had come up 
with the idea of constructing an all- 


weather suit that would create an en- 
vironment compatible with the human 
body's production and loss of heat. 

Phillips chose polyurethane foam be- 
cause it is an open-celled material, re- 
sembling the linked storage cells of a 
beehive; it doesn't hinder the body's own 
skin thermostats in maintaining a balance 
between heat produced and heat lost. 
When he tested his homemade suit for 
two weeks near Point Barrow, he suf- 
fered no discomfort at sub-zero tempera- 
tures of minus 27 degrees. 

In Santa Elena Canyon, we tested the 
hot- and cold-weather hreathability and 
the insulating characteristics of the poly 
sleeping bag under somewhat less extreme 
circumstances. 

The first trial—a planned accident— 
proved that a soaked bag makes a warm, 
even if soupy, bed. Jenkinson, carrying 
the rolled bag, stepped off a rock into a 
rubber raft, realistically lost his balance 
and plunged into the cold Rio Grande. 
The bag bobbed up beside him, afloat. 


Dragged waterlogged from the river, it 
was squeezed, and the “accident” repeat- 
ed. After three dunkings, the bag still 
floated. 

Then I plunged in with it to see if it 
would support a man in an emergency. 
Bag and I floated some 500 yards before 
I floundered out of the river, no longer 
able to stand the numbing cold. Without 
squeezing the bag, I wriggled in and 
pulled the dripping hood up around my 
ears. It was like climbing into a warm 
bath. I stayed in it about five minutes, 
perfectly comfortable, watching the wa- 
ter ooze out of the polyfoam skin. 

Half an hour later, I checked the bag 
again. It had almost entirely evacuated 
the remaining water. It was still moist 
inside, but would be dry in another hour. 

Ocate says that the government and 
the military are investigating poly gear 
for use in the Arctic. Three oil companies 
have already equipped Arctic oil-drill- 
ing crews. Outdoorsmen who like to keep 
snug could well follow their example. 
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Windsong sings 

rustles the plastic tubes and allows them to clack 
against each other. Tiny bells suspended in the tubes 
make the tinkling sounds. You can make the wind- 
song by following directions on drawing below. 


14" —- 
iA" PIPE 


2 


= 


a 
am LEATHER ] 
a 2"! 2"[* / THONG 


| iw 45° CUT TOP AND 
4| A BOTTOM 


TINY BELL, 1" DOWN, 
ON NYLON STRING 


1" PIPE, 16" LONG 


{" PIPE, 20" LONG 


14" PIPE, 22" LONG 
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hat You Can Mak 


pleasantly when the slightest wind 


l 


ave you ever considered plastic pipe 


Here are six imaginative 
.& for building useful and decorative 
| 


items to start you off; then 
go on to design your own 


things for your home? Both PVC and 
ABS rigid plastic pipe are ideal stuff. 

I made the windsong with scrap pieces 
left over from my sprinkler system. When 
the wind blows, the tubes bump each other, 
causing bells to tinkle pleasantly. 

By cutting flute-like wedges out of 
tubes, and drilling holes in them, you trap 
more air. Every breeze sets them in mo- 
tion when hung around a home. 

The other gadgets are typical of things 
you can do with plastic pipe, but you can 
dream up lots more.—V. Lee Oertle. 


Fluted wedges in two long pieces of 
plastic pipe are cut as above. Three 
wedges per pipe is about right. Drill 
14,-inch holes in shorter pipe lengths. ^" — . 
The holes help tubes catch the wind, | 
so that the lightest air movement will : 
make bells chime. Tiny metal bells are 
sold in dimestores. Suspend them on 
nylon string as at right, just inside . 
top of each tube. Tie the bells up. 
short for maximum effect. The longer © 
the string, the less they will ring. - 


Eo NR 


Fastened on a post, as shown 
above, a section of 4" or 6" plastic 
pipe makes a weatherproof and 
dogproof holder for newspapers 
and mail. The pipe won't rust or 
corrode or require painting. But 
shade it, because sunlight makes 
the plastic brittle. 


Trai Ver mco 


from PLASTIC PIPE 


An umbrella stand can be made 
from an 18” section of 6” plastic 
pipe. Simply set it in a drip pan 
for easy emptying, or you can 
solvent-weld an end-cap base onto 
the pipe. Water won't affect the 
pipe, and its plastic surface won't 
ever rust and become unsightly. 


Desk catchall is a cinch to make from assorted diameters of plastic 
pipe glued together. Knock together a temporary frame (right) to 
hold sections in place while you stack and glue them. A little solvent 


weld on surfaces that touch will add strength. 
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Safeguard valuable blueprints easi- 


PROJECTS 


ly in a holder made of plastic pipe. 
Cut the pipe so that blueprints are 
easy to grab, but remain safe from 
moisture and damage. The holder 
prevents wind from blowing blue- 
prints around a truck cab, or even 
from blowing out of the window. 


Film dip-tank for develop- 
ing makes use of plastic 
pipe—ideal for the purpose. 
It's impervious to darkroom 
chemicals. A 42" length of 
PVC, 115" to 2" in diame- 
ter, makes the container. 
Add two end caps and two 
clamps for holding the film. 
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'Scope swings open for use when you remove small 
tension spring from pegs. Mount it on any home- 
camera tripod; the nifty open-tube construction 


Folded up, it fits into your coat 
pocket, ready for a look into the 
night skies whenever you wish 


By RUDY KOUHOUPT 


Bud your own portable sky telescope for 
a? less than $10, using furniture-grade 
plywood and stock optical components. 
Its 214” reflector has the light-gathering 
ability to resolve lunar features only two 
miles across, and with interchangeable 
eyepieces will give you choice between 
panoramic views or highly magnified— 
but fleeting—details. 

First, however, you may have doubts 
about how a telescope with open-tube con- 
struction can work. Well, why not? Most 
stargazing is done at night, when local 
light interference is the main worry. 
Choose an observation spot that is shielded 


by a hilltop, large trees, or other feature 


from the lights of passing cars and similar 
interference. The two closed sides of this 
folding telescope will effectively do the 
rest for you. 
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suits instant night viewing. Looking into eyepiece, 
observer sees magnified sky views picked up by 


large objective mirror located at the closed end. 


Open TELESCOPE 


The use of light furniture-grade ply- 
wood gives strength and good appearance 
to the telescope while keeping down the 
weight—114 pounds altogether. When 
ready for use, its open-tube construction 
permits examination and observation of 
all the optical components. These are 
available commercially at modest prices, 
sparing you the long process of grinding, 
polishing, and silvering your own mirrors. 

Start with the sides. They are made 
from 14” plywood. All four sides are the 
same. After cutting out and squaring 
them, plane the two long edges of each 
side to form a 45-degree bevel for neat, 
tight joints when assembling. 

One side must be prepared to accommo- 
date the eyepiece holder. Drill a 1” hole 
where the light coming from the diagonal 
mirror will pass through the side. Drill 
small holes to accept the mounting bolts 
that will secure the eyepiece holder. 

Next, cut the endpiece from 1%” ply- 
wood. After finishing it to size, locate the 
center. This point should coincide with 
the optic axis of the telescope. Working 
from there, mark and drill the positions 
where the mirror-mount screws will pass 


through the end to receive adjusting nuts. 

The four formers are also made from 14" 
plywood. They can be made two at a time 
by cutting out 3%." squares from the 
wood. Locate the center of each square. 
Draw a circle of 1546” radius from the 
center. Remove the central disks with a 
fly cutter or by sawing to leave two squares 
with a round hole in the middle. Cut 
along one diagonal of each square to make 
two formers from each. It is necessary for 
the squares to be 316” on a side to allow 
for the width of the saw kerf when making 
the diagonal cut. 

Before assembling the wooden parts, 
you will need a 24" strip of wood that 1s 
^s" by “os” in cross section. It can be 
ripped from a pine board. Plane it to di- 
mension, being sure that it is square. This 
piece will be glued and nailed to the sides 
as a corner backing strip. It should be cut 
into four pieces to fit between the formers 
and end. Cut it to lengths shown on the 
drawing on page 141. 

Now you are ready to assemble the 
wooden parts that make up the two halves 
of the telescope's open tube. Use a good 
furniture glue in all joints between sides, 


j DIAGONAL - 
MIRROR | 


INCOMING 


How it works: Newtonian re- 
flector such as this receives 
light rays on concave mirror, 
reflects them back onto diag- 
onal plane mirror, which turns 


EYEPIECES > 
OBSERVERS QD rays at right angle to one side. 
EYE There, image is formed in the 


| eyepiece for viewing. 


formers, end, and backing strip. Further 
secure parts to one another by driving 14” 
by 20-gauge brads through the sides into 
the other parts from the outside. It is a 
good idea to predrill nail locations with 
drill +67 to prevent splitting. Space the 
brads about 115" apart. 

Give the entire assembly two coats of 
shellac. Pay particular attention to edges. 
The wood must be well sealed to resist 
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moisture. Finish the outside with varnish, 
and paint inner surfaces flat black to elim- 
inate light reflections. 

The two halves of the telescope tube 
may now be joined by fitting a pair of 
small brass butt hinges to the edges of 
the end formers. Position the hinges so 
that the two parts will fold onto one 
another or form the straight, open struc- 
ture shown in the photos. 

A 2" tension spring of about 20 gauge 
holds the two parts rigidly in the open 
position as shown in the detail photo. 
Drive short, roundhead wood screws 
au ! 7 through the side and into the corner back- 

Locate diagonal-mirror mount on exact centerline of ing strip to catch the ends of the spring 


the eyepiece hole to insure sighting alignment. Eye- when it is in use. Space them so that there 
piece holder, cut from 1” copper pipe, is soldered : f 
to '42” brass base already drilled for bolts. is reasonable tension to hold the telescope 


open. Bend the ends of the spring so that 
it can be put in place or removed easily. 

The metal parts. To cut and drill the 
tripod plate, refer to photo on page 141. 
Using !4" aluminum, drill four holes in 
the positions shown. Countersink the 
three outer holes to receive the heads 
of the mounting screws. Tap the central 
hole 14"-20 for mounting on the tripod. 
This size is practically universal on photo- 
graphic equipment of modern vintage. 
When you attach the plate to the side of 
the telescope, one mounting screw should 
go into the corner backing strip and one 
into each of the two close-spaced formers 
of the rear section. 

Now we come to the primary-mirror 
mount. See drawing and photo. Before 
bending the tabs that hold the mirror, heat 


SIAGONAL the brass to dull red in a flame, then 
MIRROR 35° S quench in cold water. This annealing 
MOUNT makes the brass much easier to bend. 
JD HOLDER Bend the tabs to approximate position, but 


120° To align primary mirror, 
ER | you turn nuts on the out- 
side of the case. Bolts 
have been soldered to the 
back of the mount, fitted 
with 34" compression 
springs of 20-gauge wire, 
and inserted through 
holes in the wood. Plastic- 
covered nuts from dry- 
cell binding posts make 
adjustments easy. 
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. . Tripod plate is cut from 14" aluminum. The central 
don’t proceed to install the mirror yet. hole, tapped to the size shown, fits practically all 


Make up three mirror-mount bolts (see photo tripods. Note position of second pair of 
drawing), and solder them to the back of screw posts for tension spring, holding case open. 
the primary-mirror mount. ‘They must "m 
pass freely through the three holes drilled 
in the !5" plywood end. If all is satisfac- Es. 
tory, secure your concave mirror in the pe 
mount by final bending of the tabs. A Pm 
piece of pulpy paper, such as blotter paper, 
may be fitted between the glass and metal 
of the mount. 

Short compression springs are placed 
over the mirror-mount screws between the 
mirror mouni and the end, as seen in 
the photo on page 140. 

Now you're ready to install the diagonal 
mirror. Like the primary mirror, this must 
be a front-surface mirror. Cut the diag- 
onal-mirror holder from sheet brass about 

Continued 


0.010" thick or from fruit-can metal. Bend 
the sides up so they grip the edges of the 
mirror as a result of the natural springiness 
of the material. Cut a piece of brass rod 
and bend it to form the diagonal-mirror 
mount. The angle shown in the drawing 
is important and must be bent as accu- 
rately as possible. Solder the mirror mount 
and mirror holder together to form a unit, 
as in the photographs. 

Drill a hole through the front former 
and the side of the telescope to install the 
diagonal-mirror mount. Locate the hole 
exactly on the centerline of the eyepiece 
hole. Make it a few thousandths under- 
size so that the diagonal-mirror mount 
is a press fit into it. It should hold the 
mirror in any position with no other means 
of securing it. The center of the silvered 
surface of the diagonal mirror should be 
located at the point where the centerline 
through the primary mirror and the cen- 
terline through the eyepiece hole intersect. 
'The mirror may be spaced from the side of 
the telescope by direct measurement with 
a ruler. 

Collimate and measure. Before making 
the eyepiece holder, you must measure 
the exact focal length of your primary mir- 
ror. Concave mirrors, like other man- 
made things, are less than perfect. While 
the mirror has a nominal focal length of 
25". there is a tolerance of about three 
percent in manufacture; so your mirror 
may vary from 25" focal length by as much 
as 3A". 

If your mirror varies from the nominal 
figure, compensate by increasing or de- 
creasing the length of the eyepiece holder 
by the amount that your mirror is above 
or below the 25" figure. 

Put the telescope on a tripod so your 
hands will be free to do the collimation. 


Suggested Optical Components 


40,913 | Astronomical telescope mirror: 


Primary 


| 214" dia., 25" f.l. mirror 
40,286 | Front-surface mirror: Diagonal 
| 19 x 25mm mirror 


5,198 | Unmounted Ramsden eyepiece Eyepiece 
set: 12.7mm f.l. 
Above components are all available from Edmund 
Scientific Co., 600 Edscorp Bldg., Barrington, N. J. 
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Look through the eyepiece hole at the 
diagonal mirror. If the reflected image 
of the primary mirror is centered, the diag- 
onal is in the correct position. If not, 
rotate the diagonal-mirror mount back and 
forth in its hole to get the position right. 

Still looking through the hole, the re- 
flected image of the diagonal must now 
be moved to the center of the primary mir- 
ror. This is done by adjusting the nuts on 
the primary-mirror mount while watching 
how the image moves. Just remember 
that moving the diagonal shifts the image 
of the primary, and moving the primary 
shifts the image of the diagonal. A little 
practice will show that collimation is sim- 
ple to do. 

Making the eyepiece holder. After you 
do the collimating, aim the telescope at 
a bright object such as the moon or a dis- 
tant street light. Do not use the sun! 
When a white card is held outside the 
eyepiece hole, an image of the light will 
be seen on the card. Move the card to 
the point of sharpest focus, and measure 
the distance between the card and the 
side. Make the length of your eyepiece 
holder about 1%” less than this distance. 

A length of 1" copper pipe is perfect 
for the eyepiece holder. Three T slots are 
cut in the outer end with a fine hacksaw. 
When the tips of the Ts are sprung in, 
they support the eyepiece in a sliding fit. 
This assembly can now be bolted in place 
with three size 2-56 bolts and nuts. 

The eyepiece plug and end cap are sim- 
ple turning jobs that require no descrip- 
tion. ‘They are inserted when the tele- 
scope is closed to keep out dust, spiders, 
and other undesirables. 

You can use commercial or homemade 
eyepieces. If you make your own, turn 
the bodies to fit the dimensions given 
for the eyepiece holder, and bore out to ac- 
cept the lenses you wish to use. 'The sets 
of lenses for the eyepieces each come with 
directions for spacings as well as hints on 
mounting. 

Your telescope is done except for two 
small pins in the end, as seen in the photo 
of the folded telescope. The tension spring 
used to hold the instrument open will also 
hold it closed when hooked across the pins. 

Check the collimation each time you set 
up to use the instrument. You will find 
your little telescope will prove to be a 
worthy traveling companion. 


Wordless Workshop 


By ROY DOTY 
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A Dream Comes True. $ 
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TETHERED MOWERS 


HOUSE 


Half-inch steel stakes 20 inches long on Bowditch 
lawn are spaced so loop of rope around them is three 
inches less than mower swath. Washers are welded 
on 7" from end. Stakes slip into pipes in ground. 
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About 70 percent of 115-acre lawn above and at left 
is cut in five circles. William A. Bowditch gets 


By ROBERT P. STEVENSON 


t least two American home owners are 

à mowing their lawns in circles this 
summer, and there may be others. At 
some time almost every ingenious man has 
wondered if he couldn't tether his mower 
to a stake and let it cut around and 
around. 

William A. Bowditch has been making 
the idea work for 11 years. His self-pro- 
pelled walking mower revolves in five 
circles to cut 70 percent of his acre and a 
half of lawn, in Farmington, Mich. He 
finishes the rest by hand. 

Cartoonist Roy Doty is the other man I 
know who has successfully tamed a revolv- 
ing rotary. His interest was first aroused 
as an idea for Wordless Workshop. But 


Continued 


Go Around and Around 


behind his mower to finish off rest, but he relaxes in self-propelled mower mows outward in widening cir- 
a chair (above) or does other work in yard while cles. Largest circle is nearly 130 feet across. 


Cartoonist Roy Doty mows his grass. For safety, you ought to watch the mower, however. 
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Roy Doty's tether drum consists of 12-inch disks of plywood with 
dowels between. Spacing dowels around a six-inch-diameter circle, he 
found, lets out enough rope so his 21-inch Yardman moves outward 
enough on each revolution to overlap preceding swath by two inches. 


It’s important to tether mower so 
it pulls outward on rope 


Mowers above and below are in place ready to begin their cuts. Tests 
have shown mowers remain under best control if they cut outward 
from pivot rather than inward. Small eyebolt on mower makes handy 
place to tie or clip tether rope. Experiment to find correct spot to drill 
hole for this. For the tests, attach rope temporarily with a C clamp. 


TETHER IN CORRECT 

LOCATION WILL CAUSE 

A SLIGHT OUTWARD 

MOVEMENT AND PROPER 
LINE TENSION 


he tries before he draws. So 
now he also has a mower go- 
ing around in circles on his 
lawn near Stamford, Conn. 
His cartoon appears on a 
preceding page. 

Bowditch reports that the 
tethering method cuts the 
time he walks behind the 
mower from a total of five 
hours for each mowing to an 
hour and a half. Cartoonist 
Doty hopes to do even bet- 
ter. To make it unnecessary 
to mow areas outside the 
circles by hand, Roy sug- 
gests that home owners 
plant these areas to shrubs 
or a ground cover. 

The matter of control. 
Each time the Bowditch 
mower begins to revolve, the 
owner can count on a Car or 
two stopping on the street. 
“On one occasion,” he said, 
“a man came running to tell 
us our mower was running 
away. We assured him it 
was under control.” 

The matter of control 
must be emphasized—for 
safety’s sake. If the mower 
should break loose from or 
cut its tether, it could take 
off through a neighbor's 
bean patch or play yard. So 
you must watch—while it 
mows. 

To mow, the tether rope 
is wound around a drum or 
set of stakes as shown in the 
photos. Roy uses 14-inch 
450-pound-test nylon; Wil- 
liam Bowditch, a wire-cen- 
tered clothesline. When a 
mower reaches the end of 
the tether, it begins to move 
back toward the pivot as the 
rope winds up. That’s when 
you must take control. 

Doty’s drum has two 34- 
inch pipes that slip into 11⁄4- 
inch pipes set permanently 
in the ground. His drum 
can be carried from pivot 
point to pivot point with the 
rope wound on it. Gs) 
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New 

Air Pump 
Works Off 
Your Car 


rn 


Instant air pressure is available from the manifold-op- 
erated pump made by GM's Saginaw Steering Gear Divi- 
sion. The pump fits into a socket on the car's engine and 

| you start pumping air as soon as you turn ignition key. 


This easy-to-install gadget 
lets you start pumping air with 
a turn of your ignition key 


By E. F. LINDSLEY 


gnstantaire, GM's vacuum-operated pump, 
provides up to 32 p.si. air pressure for 
inflating tires, trailer water tanks, or sports 
equipment. Made by the Saginaw Steering 
Gear Division, the pump—also called Handi- 
pump-locks into a permanently installed 
socket on your car engine and starts pumping 
as soon as you start the engine. 
. With the engine idling at 600 r.p.m., the 
pump will inflate a tire for you in about four 
minutes. 

All you need for installation is a 34-inch 
pipe tap opening into the intake manifold. EN NC rue A UL 3 
Most cars have this. If yours doesn't, remove Filling inflatables is a cinch with the new pump 
the manifold before drilling and tapping to that provides up to 32 p.s.i. air pressure driven 
avoid getting metal chips in the engine. The PY car engine. The pump will inflate a larger- 
Instantaire pump is sold through franchised ciafaverge tro in about Tour kgs 

A Saginaw's pump needs no lubrication or ser 
Pontiac parts dealers. vicing, operates at almost any temperature. 
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You must grip the drill firmly as the auger bores 

into the ground—or the drill itself may revolve. 

Here. a rope has been placed in a circle to define 
the drip line of a tree that is being fertilized. 


Funnel-shaped holes for planting bulbs are quickly 
made with the nine-incher by swinging the drill in a 
circular motion as the auger drills. Holes such as 
these are also suitable for planting seedlings. 


Augers in three sizes are available—9", 18", and 
24". You need a 34" or 14" drill for the heavy- 


Make Holes in 

the Ground with an 
Electric Drill? 
...New Augers Do It 


By ROBERT P. STEVENSON 


a cartoon I saw showed a lady 
happily making holes in the ground 
with her husband’s electric drill so she 
could plant seeds. The idea is not as silly 
as it sounds. I, too, have been using a. 
drill to bore holes in the ground. 

Chucked in my drill, however, was a 
special earth auger. You use it to make 
holes, as deep as 24 inches, for fertilizing 
and watering trees and shrubs. You also 
use it to plant bulbs and seedlings. Yo 
might even use it to run an electric cable 
under a sidewalk. 

These augers come in three lengths. 
An 18-incher introduced more than three | 
years ago has proven so popular with 
home owners that a nine-inch length and 
a heavy-duty 24-inch length have now 
been added. 

You need a %- or 14-inch drill to 
chuck the shaft of the 24-incher. The 
others go into 14-inch drills. You can 
use a fast-running drill, but a slow 
speed gives better control. A variable- 
speed drill is ideal. If yours is not dou- 
ble-insulated, ground it. 

What you do with the augers. Punching 
holes about every two feet in circles out 
to a little beyond the drip line is ap- 
proved procedure for watering and fer-. 

[Continued on page 192] 
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duty 24-incher, but a 14" will chuck the other two. 
Variable-speed drill gives you the best control. " 
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Keeping 
the Cool 
in Your 
Room Air 

Conditioner 


The tips you'll find here 
' will help keep you comfortable 
! during these hot days 


| By EVAN POWELL 


| A room air conditioner performs four 
| separate operations on the air in the 
| room. It cools the air—by refrigeration. 
. It removes moisture, thus lowering hu- 
| midity and making you more comforta- 
| ble. It circulates the air through the 
; room, sometimes also providing ventila- 
| tion. And it filters out dust. 

When trouble occurs, you may even- 
| tually spot the cause within one or sev- 
| eral of these four spheres of operation. 
-So before you attempt a diagnosis, it'll 
| pay you to understand just exactly what 
' takes place within this fine piece of home 
| machinery—and how it’s all done. 

How it cools. Any mechanical refrigera- 
| tion system removes heat units and trans- 
t fers them elsewhere. To understand heat 
| transfer, remember these facts: 

€ When a liquid reaches boiling point, 
| heat units change into nonheat energy as 


Cleaning or replacing the filter is one step that 
everyone can do. Do this at the start and several 
times during the season. You can wash filters made 
of aluminum mesh such as you see above and be- 
low. If yours is a nonwashable filter, you can re- 
place with one that is. Trim to size if necessary. 
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vapor forms above the liquid. This is 
“latent heat," not measurable with a ther- 
mometer. An example: If we apply 200 
degrees to a pan of water, the water 

Continued 


AUGUST 1969 | 153 


temperature eventually becomes approxi- 
mately 200 degrees. If we apply 300 de- 
grees to the water, the water temperature 
reaches 212 degrees and the rest of the 
heat is rapidly absorbed in the process of 
evaporation. 

e We can raise or lower the boiling 
point of a liquid by altering pressure. 
On a high mountain, water boils at a low- 
er temperature than at sea level because 
the atmospheric pressure is less. 

@ Heat units always transfer from a 
warmer to a colder surface. 'The greater 
the temperature differential, the faster the 
transfer occurs. 

The liquid used. In modern home re- 
frigeration, either dichlorodifluorometh- 
ane (refrigerant 12, or R-12), or mono- 
chloromonofluoroethane (or R-22) is 
used. R-12 has a boiling point of —22 
degrees F. and R-22 has a boiling point 
of —41 degrees F. These refrigerants are 
colorless, odorless, and nontoxic under 
normal conditions, making them ideal for 
use in a home refrigerator. 

Follow the system diagram above to 
understand the function of these refriger- 
ants. As liquid refrigerant enters the 
low-pressure area, heat is absorbed from 
room air circulated over the coils of tub- 
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ing, and the liquid evaporates within the 
coils. The vapor passes through the re- 
mainder of the evaporator coils and 
through the suction line to the compres- 
sor, from which it is discharged into the 
condenser. 

Now the heat-laden vapor is concen- 
trated under high pressure and, as it is 
cooled by the air passing over the con- 
denser, it gives up the heat units which . 
were absorbed within the evaporator. As — 
the vapor cools, it reverts to a liquid 
state since the pressure increase has 
raised the boiling point drastically. The 
liquid then passes through a filter-drier, 
which removes any moisture and foreign 
matter from the refrigerant. Finally, it . 
enters a metering device that regulates 
the flow of the liquid into the low-pres- 
sure area. 

This device may be in the form of an^ 
expansion valve incorporating a needle 
and orifice to meter the refrigerant, or it 
may consist simply of a length of ex- 
tremely small-diameter tubing carefully 
designed to provide the restriction nec- 
essary on that particular system. With- 
out some means of restricting the flow of 
refrigerant between the high and low 
sides, there would be no pressure dif- 


Vhat's inside a room air cenditioner—and how it works 
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SEE EXPLANATION IN TEXT BELOW 


ferential and the compressor would sim- 
bly circulate the refrigerant. 

The pressure-temperature relationship 
charts for various refrigerants point out 
he importance of this differential. An 
example: R-12 boils at —65 degrees F. 
nder a 20-inch vacuum; at 181 p.s.1. 
oressure, it boils at +130 degrees F. 

As the liquid spills from the metering 
device back into the low-pressure area in 
the evaporator, the cycle is complete. In 
practice, this is a continuous effect so 
long as the compressor Is running. 

Components outside the system. ‘These 
are also very important to the operation 
just described. Suppose that air flow 
across the condenser is blocked because 
the fan motor has stalled, or because of 
an accumulation of lint or leaves on the 
fins, or even because of bent fins. When 
the air flow stops, enough heat units can- 
not be removed to reduce the vapor to 
the point where condensation occurs. The 
refrigeration stops. 

Two simple tests will indicate whether 
a sealed system is operating efficiently. 

1) Run the unit about 10 minutes with 
the blower on high speed. Then, with a 
thermometer check the temperature of 
the air entering the unit, and that of the 


mis ud 
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air coming out. You should find a dif- 
ference of about 20 degrees. 

2) Block the air flow over the evapora- 
tor coil with a blanket. The evaporator 
should frost over within a few minutes. 
Remove the blanket quickly; operating 
the unit like this for any length of time 
might cause liquid refrigerant to slug 
back into the compressor. 

If your system doesn’t check out as 
above, call in a trained serviceman. Re- 
pair of a sealed refrigeration system re- 
quires special equipment and training. 
But most other functions of the air con- 
ditioner are fair game for home repairs. 
As when repairing other home appliances, 
you must have, and know how to use, a 
volt-ohmmeter. An inexpensive one cost- 
ing $12 or so will do the job. 

The air-movement system. An evapora- 
tor fan at the cooling coil draws warm, 
moist air from the room, forces it through 
the cold evaporator coils, where it is 
cooled and the moisture removed, and 
then pushes the air back into the room. 
A condenser fan at the condenser coil 
outside the house brings outside air in 
through the cabinet and forces it through 
the coils, thus cooling the superheated 

Continued 
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Testing temperature drop across evaporator coil of 
room air conditioner: Temperature at discharge lou- 
vers (shown) should be at least 20 degrees lower 
than that at air intake louvers (seen at left). 


vapor within and forcing it to give up 
heat and revert to a liquid. 

The evaporator blower is usually of the 
"squirrel-cage" type to reduce noise, while 
the condenser fan is a simple fan blade 
with one difference—a “slinger” ring is 
incorporated around the outer circum- 
ference of the blades. This ring runs in 
a trough formed under the condenser, to 
which is diverted all condensate water off 
the evaporator. 

If you listen closely on a humid day, 
you may hear the water spray being 
thrown against the hot condenser coils. 
This simple device not only reduces the 
amount of condensate that could drip 
from the outside but also increases the 
efficiency of the condenser. Depending 
upon the make and design of the unit, the 
condenser fan and evaporator fan may be 
mounted directly to opposite shafts of a 
single motor. 

In investigating an air conditioner 
problem, look and listen closely to de- 
termine its nature and general area. You 
may find as many as three motors run- 
ning within a small area. Always unplug 
the unit before exposing electrical con- 
nections. Do not operate it out of the 
cabinet with the fan blades exposed. 
Room air conditioners are heavy. Don't 
remove one from the window without 
someone to help. 

If your air conditioner is less than 10 
years old, chances are it has a slide-out 
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chassis, which can be pulled forward after 
you remove the front grille. Most com- 


the chassis only partially. 
not have a slide-out chassis, you may 
have to remove the unit from the window| 
and take apart the cabinet. 

The power source. Many air condition- 
ers operate on a single-phase 230-volt cir- 
cuit. Two fuses protect this circuit. If| 
either blows, the unit will not operate. 
In some units where this circuit is di- 
vided, the blower motors may be on a 
115-volt connection. Should one of the 
fuses blow, the blowers may continue to 
operate but the compressor will not. 

Often the fuses are of the cartridge type 
and give no visual indication that the 
are blown. So, remove the fuses, use the 
R X1 scale on your volt-ohmmeter, and 
test for continuity. No deflection indi- 
cates a blown fuse that must be replaced. 
Use only time-delay fuses of a rating not 
greater than that on the air conditioner's 
specifications. 

Using your meter, check each con- 
ductor of the power cord for continuity. 
Next turn to the selector switch. This 
serves as a master switch to provide 
either cooling or air circulation (blowers 
running with compressor off), and to se- 
lect various fan speeds. To test it, unplug 
the unit, remove the quick-disconnect ter- 
minals from the switch, and test for con- 
tinulty across the suspected contacts as 
indicated on the wiring diagram. 

For instance, suppose you found that 
the compressor ran, the fan ran on high 
and medium speeds but not on low 
speed. The logical step would be to test 
for continuity between the line terminal 
and the terminal indicated for the low- 
speed fan winding. Always be sure that 
the fan-switch knob is turned to the posi- 
tion where the trouble occurs when mak- 
ing such tests. 

While the selector switch determines 
the function of the room air conditioner, 
it does not determine the degree of cool? 
ing desired. This duty it delegates to 
the thermostat—simply a switch connect- 
ed by linkages to a tube filled with re- 
frigerant vapor. The tube has a flexible 
diaphragm at the switch end and is 
sealed at the other. Variations in tem- 
perature cause an expansion or contrac- 
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ur  Quick-Check Chart for Room Air Conditioners 


Possible Cause 


.| No voltage to receptacle - 


| Replace fuse; check both fuses in 230 | 
circuits 
| Test cord and molded plug with meter; 
replace only with factory specification 
cord and plug 
| Selector switch open | Test and replace 
| Loose or broken terminal | Solder new terminal to wire 


| Open circuit to thermostat from | Test for continuity with meter; replace 
| selector switch | switch if open 
| Thermostat contacts open | Test for continuity with meter; be sure 
| that ambient temperature is high enough 
| to require cooling. Replace if defective, 
| giving careful attention to placement of 
; | sensing bulb 
i Run capacitor open | Discharge capacitor, then test with 
| | meter. Replace if open with component 
| of identical rating. Replace wires in 
same position 
Compressor overload protector open | Test for continuity with meter, replace 
b if necessary. Use identical replacement. 
Compressor motor windings open ‘Refer to authorized service agency 


| shorted run capacitor Discharge capacitor, test with meter. 

| Would usually be visible by swelled hous- 
ing on capacitor 

Test with meter or examine visually; re- 
| place only with identical part and mount 
| in exact position as indicated 

Refer to authorized service agency 
Check location of thermostat sensing 
| tube. Be sure it is not touching evapor- 
ator tubing 


| | Selector-switch contacts open i | Test for continuity with meter across _ 


Defective power cord 


| Relay contacts (if used) fail to open 


| Shorted compressor windings 
| Short-cycling 


| suspected contacts, replace switch if 
| open 
| Blower run capacitor defective | Test with meter for open, shorted, or 


| grounded capacitor. Replace only with 
| one of identical rating. Blower motor 
i i may turn slowly in this condition 
Blowers or motor shaft binding | Check for foreign objects around blades 
by turning manually. Remove any object 
| present, or adjust mounting to clear 
| | housings if binding occurs 
| Frozen motor bearings | Lubricate or replace as necessary 
| Open motor windings | Test with meter and replace if open 


| Air flow restricted | Check to see that filter is clean; check to 
| see that evaporator fins are not blocked 
| or bent; check for evaporator icing con- 
| dition—may result from either of above 
or from operating under low ambient 
temperatures (below 70°) 
| Remedy binding linkage or binding 
! damper 
| Tighten setscrew 

Refer to authorized service agency 


| Locate restriction and clean 
Poor sealing—recaulk; improper slope to 
| outside—should be approximately level 
| to 44” maximum drop toward rear of 
| cabinet 


Check to see that springs and washers 

are not creating vibration on "floating" 

types; rubber mounts on other types 

| should be snug 

Tighten or align; also check for bent 

blade 

Move carefully to avoid contact with 

| other tubing or with cabinet 

Heck for weakened sash or support and 
race 


Ventilation damper open 


Blower wheel loose 
| Refrigerant charge low 
| Condensate drain clogged 
| Improper installation 


| Compressor mounts vibrating 


| Blower blade loose or hitting housing 


| Refrigerant tubing vibrating 


| Improper installation 
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tion of the diaphragm. This mechanical 
movement activates the switch contacts, 
and the linkage is adjustable so that any 
normal range of cooling may be obtained. 

The thermostat usually cycles the com- 
pressor only while the blowers continue 
to run in order to prevent stratification 
of room air. Since cold air is heavier 
than warm air, if the blowers shut down a 
blanket of cold air could form at floor 
level while at a height of six feet the air 
might be as much as 15 degrees warmer. 
Continuous air circulation keeps these 
layers from developing. 

The thermostat tube senses the temper- 
ature of the incoming air, and the cold- 
est point along the length of the tube will 
activate it. For this reason, the sensing 
tube's placement is critical. It must not 
touch the cold evaporator tubing at any 
point, or the unit will *short-cycle"—cut 
off as soon as the tubing temperature is 
lower than the prescribed temperature, 
which in this case would be long before 
the air temperature had dropped any 
measurable extent. 

Testing the thermostat. Check for con- 
tinuity across the switching contacts. 
since the thermostat is designed to oper- 
ate at normal room (ambient) tempera- 
ture ranges of 75 to 80 degrees, the high 
setting should indicate continuity while 
the low setting should open the contacts. 
If you're in doubt about the ambient 
(surrounding air) temperature, the sens- 
ing tube may be cooled with an ice cube 
or warmed by grasping it firmly in your 
hand. A word of caution: If it's necessary 
to turn the thermostat to a low position 
in testing it and the compressor is run- 
ning at the time, wait at least five minutes 
before readjusting the setting. This gives 
the pressures in the refrigeration sys- 
tem time to equalize and prevents trying 
to start the compressor under this load. 

One of the primary reasons why re- 
frigeration units are so dependable is the 


15 AMPS -25 VOLTS 20 AMPS —-125 VOLTS 


Variety of plugs are used on room air conditioners. 
Receptacles must match, of course. Yours might be 
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15AMPS-250 VOLTS 


hermetically sealed compressor. Motor 
and pump are enclosed within the sealed 
housing. A centrifugal starting switch is 
used for washer motors. This wouldn't 
do here since you could not replace it if 
it should fail. Many units have a starting 
relay outside the compressor operated by 
voltage induced in the starting winding 
of the motor after the compressor has 
approached normal running speed. Al- 
ways install a replacement relay in ex- 
actly the same position as the old one 
(or in the position marked on the new 
relay). An improperly installed relay can 
cause compressor failure. 

Most room air conditioners produced 
since 1960 use an oil-filled run capacitor 
to start the compressor. This has two 
distinct advantages: It eliminates the re- 
lay, and it also greatly improves the 
power factor of the compressor. This in-. 
creased efficiency means that you get 
more cooling for less operating expense. 

Here's how it works: When an elec- 
trical motor tries to start, a large current 
flows through the windings. The capaci- 
tor is in series with the start—or in this 
case, the phase--winding. As the rotor 
picks up speed, the current drops and a 
shift in the phase angle of the voltage 
occurs. This has much the same effect as 
actually changing the physical location 
of the winding, and it becomes in effect a 
running winding. 

Compressors for this type of operation 
are referred to as permanent-split ca- 
pacitor (PSC) compressors. They should. 
not be operated under severe low-volt- 
age conditions (where voltage drops over 
10 percent below rated voltage) as their 
starting torque is greatly reduced and, in 
fact, may prevent them from starting at 
all. Low-voltage kits, consisting of a start- 
ing relay and starting capacitor, may be. 
added in some cases, but the correct 
solution is to correct the low-voltage con- 
dition itself. | 


AMPS-250 VOLTS 30 AMPS—250 VOLTS 


any of the five shown in these drawings. You should 
never switch from one type of plug to another. 
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exhaust. Binding linkages and cables are easily 
detected and repairable. Fan motor (in close-up at 


'The capacitor is a storehouse for elec- 
tricity. It must be discharged before 
handling or testing, in order to prevent 
electrical shock or damage to test instru- 
ments. You may have seen this done 
by shorting the terminals of a capacitor 
with a screwdriver. Don't do it! Most run 
capacitors now incorporate an internal 
fuse that can be blown by shorting the 
charged capacitor. 

Get a 20,000-ohm two-watt resistor 
(such as Allied's 45 c 6080 C) to dis- 
charge the capacitor. A resistor costs 
from 25 cents to 50 cents—a replacement 
capacitor may cost $20 or more. 

Test the capacitor with the meter set 
on a high-resistance scale. The needle 
should sweep up and then drop back. 
Reversing the meter leads should produce 
the same effect. Apply your diagnostic 
skill here before you test. 

If the capacitor is shorted, the com- 
pressor will start when the thermostat is 
turned up, but since the phase winding 
continues to act as a start winding, the 
high current draw causes the overload 
protector to open within a few seconds, 
and the compressor shuts down. A short- 
ed capacitor will often be visible as well, 
as the housing may be swelled noticeably. 
An open capacitor would usually prevent 
the compressor from running at all, and 
again the overload would shut it down, 
though not as quickly as in the case of a 
shorted capacitor. 


Dampers divert air flow to provide ventilation and 


FAN-MOTOR- 
: BRACKET 


right) is being removed after first removing con- 
denser-fan blade from motor shaft and loosening 
setscrew in evaporator wheel. Photos by Carrier. 


Often one of the terminals of a run 
capacitor will be marked with a dot, 
meaning that the internal connections of 
this terminal are closest to the metal 
housing. Always connect the wire from 
the start or phase winding to the opposite 
terminal, as the higher voltage induced 
in the start winding could conceivably 
damage the capacitor. Always test a ca- 
pacitor for a ground with your meter. 

The overload protector is similar to 
that in an automatic-washer motor. It is 
a bimetal disk which opens the circuit to 
the compressor if there's overheating or 
excessive current draw. It is usually on 
top of the compressor housing. If it 
tests open under normal ambient temper- 
atures it should be replaced. Replace ca- 
pacitors and overload protectors only 
with components of the same value as the 
originals. 

Directing the air movement. The com- 
ponents are relatively simple. They con- 
sist of the blowers, their motors, and 
dampers or louvers to direct the air and 
to admit outside air for ventilation. 
These dampers are mechanical, and their 
linkages are easy to locate and repair when 
trouble occurs. 

A run capacitor is often used with 
blower motors also, and is tested just as 
the compressor run capacitor. If the ca- 
pacitor fails, the fan motor will hum and 
may even turn at a very low speed. No 
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Lightweight, the unit is easily carried Xa 
around, and compact size permits per- 
manent assembly. In water it serves as 
a climbing float for one or two people 
or a lazy kicker, as shown at the right. 
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PADDLE WHEEL 


Two WAVEMAKERS 


Easily made from rigid foam 
planks sandwiched between 
plywood faces, these floating 
projects add zest to swimming 
in your pool or lake 


By AL LEES /PS Home Workshop Editor 


C alm-water swimming is great, but gets 
a bit monotonous unless you intro- 
duce an element of sport. Toss these 
novel floats into your pool or lake and 
watch the action. Every kid in sight will 
flock to them and set the water boiling 
in a battle for possession—or position. 
Sitting, standing, or lying across 'em, not 
even an adult can subdue these wave- 
makers for long. 

They're ruggedly made to take just 
such punishment, and the big ball comes 
apart for flat transport and storage. We 
asked the American Plywood Assn. to 
commission some floating projects from 
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one of America's most imaginative in- 
dustrial designers, Ohio's William Schick- 
el. He (and associates David Day and 
Armand Re) came up with these buoy- 
antly colorful playmates—which proved 
so popular with our teen-age models dur- 
ing a Florida shooting session that our 
photographer had trouble prying the kids 
loose when he ran out of film. 

The basic construction material is 14” 
marine or exterior-grade DFPA plywood; 
since one face is always glued to a foam 
core, use cheaper good-on-one-side sheets. 
You'll need one 4-by-8 panel plus a scrap 
for the Paddle Wheel, and three 4-by-8s 
for the Platform Ball. 

The core flotation is cut from rigid 
inch-thick insulation planks. A standard 
size is 8' long and 2' wide. You'd need 
one and a quarter planks for the Paddle 
Wheel and three for the Ball, as shown on 
our blueprint. For the Ball, you butt two 
widths edge to edge; tape the joint to 
simplify layout. 

You'll also need some pine blocks of 
an actual one-inch thickness. About 22 


Summer 


feet of 2-by-4 ripped or planed to that 
thickness will give you all the aligning 
‘blocks for the Ball. 

The Ball also calls for nylon or poly- 
urethane rope, recessed half its diameter 
into the edges of all disks. Use water- 
proof glue and 114” flathead wood 
screws, countersunk, to secure all align- 
ing blocks. And for at-site assembly of 
the Ball, the most convenient fasteners 
are catalogue binding screws through 
predrilled holes. 
| These consist of a threaded flathead 
bolt that turns into a tapped sleeve in- 
serted from the opposite side; if you can’t 
find them locally, you can substitute T 
nuts. Note that to assure lamination 
we’ve used binding screws around the 


circumference edges, too—three to a 
quarter-circle. These are permanent and 
should be installed during the sandwich 
gluing. All told, you'll need 84 of these 
fasteners. 


= For the laminating, use a contact ce- 
ment that dries waterproof, such as 


Scotch Grip No. 5034. The paint coats 
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At-site assembly makes ball easy to transport. Mark 
blocks and sockets so it goes together the same way 
each time; secure sections with post-binder screws. 


Turn the page for PS lie-flat blueprint — 
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VA"MARINE OR EXTERIOR DEPA 
PLYWOOD A'CORBC — 


KEY | PIECES | SIZE 
KC 46 —-— 247x234*. 7 
du 4x] caet. 7 p. 
TRES ERE SEE | 3 
—; z 
PLATFORM BALL 
KEY | PIECES SIZE 
LE] EE Ne ae E 
DE ay E TE RN 
Ge lupi a a 
A A 467 dia. 
Ep Ra, die 
JE THREE I Meme TY | 
Thi EE cc] 1” x 355" x 2314” 
H [4 |: Yx3wtxigwe | 
DU Bae, Seas 1” x 354" x 11” | 
) | 4 | 1x347x104" 
; I" dia. x 40 ft. 


STANDARD {" TH.CK . 


POLYSTYRENE PLANKO 


PART 
Plywood faces, paddles 
Plywood faces, énd$ 
Assembly cleats 


 Foamcore,ends 
Foam core, paddles 


PART 
Plywood faces, 3-slot diski. 
Plywood faces, 1-slot dislol 
Plywood faces, half-disk 
Foam core, 3-slot disk 
Foam core, 1-slot disk 
Foam core, half-disks 


— Aligning blocks, both dislel 


Aligning blocks; 1-slot dise 


Aligning blocks, half-diske» 


Aligning blocks, 3-slot dise 


Edging rope 


FO LIE':TLAI DLUCF AINI 


UTI IIR ER 
a FA MEE ME 8 | 


i 
= J. F 
[| 


E SAAR um POLYSTYRENE 


INSULATION PLANKS 


can be polyurethane boat finish over a 
primer. If you plan contrasting colors, 
as shown in our cover photo, it's easiest 
to paint before final assembly. Take care 
to sand all edges thoroughly and check 
for any raised splinters before applying 
the final coat. 

Building the Ball. When laying out the 
half-disk faces, scribe two 47"-diameter 
circles on a 4-by-8 sheet, as when laying 
out the full disks. Scribe a diameter line 
across the circles and measure 34” on 
either side for the cutting line, as shown. 
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Platform Ball is two inter- 
secting disks plus two 
half disks. Each of these 
parts is a sandwich of ply- 
wood with a foam core. 
Photos, left, show assem- 
bly of three-slot (A+D) 
disk. Set core on one face 
and trace around it to as- 
sure positioning when 
gluing. (Core is lifted, top 
photo, to show guideline; 
note center seam indicat- 
ed on blueprint.) Attach 
three aligning blocks to 
top face as in second 
view, then glue to core; 
add edge rope in three 
lengths, tucking in ends. 

One-slot (B--E) disk at 
lower left is painted and 
ready for assembly. Lower 
right: Half disks (C+F), 
slipped on, complete ball. 
Two-part Yi" post-binder 
screws, 114” long, pass 
through faces and mating 
blocks to secure parts— 
four per long block, two 
per short block. 


After shaping all disks with a band or 
saber saw, glue and screw all aligning 
blocks to their outside faces, setting the 
screwheads flush with the inner face. On 
the three-slot disk there must be a gap of 
about ^?i;" between the long and short 
blocks, to pass the plywood “flanges” of 
the intersecting one-slot disk. The blocks 
on the latter must be spaced far enough 
apart to pass the blocks on the former. 

Since the fitting of the disks is critical, 
it’s best to fasten each sandwich with the 
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The start: Lying across the 
saucer, legs trailing, arms out- 
stretched, she holds onto the 
tow rope and leans her weight 
on both elbows equally. 


Next step: Sliding both knees forward into a 
kneeling position, she shifts right leg to move 
that foot forward to the middle of the saucer. 


Yippie, I’m flying: Finally, balancing 
with left hand on saucer, and holding 
tow bar with right, she rises and slides 
her left foot forward. She's got it! 


A GREAT 
WATER 
SPORT! 


Ski on 
a Flying 
Saucer 


A! it takes is a six-hp. 
* outboard to pull a 
youngster on a flying sau- 
cer. It skims along at 10 
to 15 m.p.h., instead of 
the 20-m.p.h. minimum 
required of water skis. 
Grownups can have fun, 
too, but they'l need a 
bigger motor. 

By leaning, you can 
ride over the wake; or 
you can skim backwards, 
do a headstand, even spin 
the saucer around. The 
Evinrude people who’ve 
tried it say the saucer 
always slides clear when 
there’s a spill. 

You can make a flying 
saucer by cutting a disk 
about 40 inches in diam- 
eter from 14- or 5$-inch 
marine plywood. Marine 
paint with a ripple fin- 
ish gives the saucer a 
nonskid, waterproof sur- 
face. The saucer’s design 
depends on your imagi- 
nation and skill. 
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Build a Better Blinkei 


This emergency-warning flasher 
could be solid-state insurance if 
trouble hits you on a busy road 


By JOHN STOGEL 


irst rule of highway safety when your . 
Fea breaks down—warn oncoming traffic 
of the trouble ahead. Best way is with a 
portable red-light blinker—a reliable one 
that doesn’t break down along with your 


Key to the operation of this homemade flasher is a 
silicon unilateral switch, Q1. The lamp fixture and 
bulb meet all requirements set up for turn signals. 


or Highway Safety 


Most units you buy can't be trusted, 
they use flasher lamps or thermal switch- 
ing devices not designed for continuous 

. use. This is also true for the built-in four- 
way flashers you get with your car. 'Their 
flash rate varies with battery voltage. If 
voltage drops below 11, they'll probably 
conk out. You can build one, a solid-state 


car, leaving you alone and unprotected 
out there in the dark. 


weather, you can forget about convention- 
al types. They're not required to work be- 
low 0 degrees F. This one you'll build 
will keep going, down to 20 below zero. 


design, that will keep going even below 
10 volts. 
If you need blinker action in freezing 


Another important safety feature you 
need is distant blinker placement—well 
in back of your car and out on the road as 
far as possible. With this design, vou'll 
have a long extension (I use a 20-foot 
cord) so that it will be seen by cars coming 
around a turn. 

In brightness, commercial units are 
limited to two-candlepower maximum and 
rarely have an efficient. lens. The one 


you'll build uses a 32-candlepower bulb 
and a standard truck signal-lens fixture 

that meets state and federal standards. 
Add up all the advantages just listed 
and you'll see that you'll come out way 
ahead by building the one shown here. 
[Continued on page 190 


PARTS LIST 


1—GE 2N4989 SUS | 
ae 2N5172 transis- 
or 
E 2N3415 transis- 


Q4—GE M (DA3C1) 
transisto 
C1—25. nid. 20-volt elec- 


TO trolytic ca actor Mal- 
^ CIGARETTE- lore MTA ý D20, f for 
' LIGHTER rao Ris 0* F. 


PLUG R1, R2—220-ohm, 15-watt 
carbon resistor 

R3, R4—10,000-ohm, 1%- 
watt carbon resistor 

R5—470-ohm, '4-watt 
carbon resistor 

R6—22-ohm, 2-watt car- 
bon resistor 

L—#1156 lamp 

Mounting base—Bud CU 

2106A 


Lamp fixture—Dietz 
#275/276 or equiv. 
Tama strips—four-lug 


(2) 
Rubber Zip-cord—20 ft. 
Grommet— 


TO LAMP 


Ground lugs (2 
Magnets (4) 
Lighter plug ^ 


By ROBERT P. STEVENSON 


= SHOP TALK 


Electric carving knife carves urethane foam, too 

Resilient urethane foam is one of the more useful modern materials, 
especially for cushioning. But if you’ve ever tried, you know it’s not 
easy to cut to size with a knife or other common tool. T. A. Granger, of 
Arlington, Va., has the solution. Use an electric carving knife. It makes 
smooth, straight cuts through the foam. If you don’t already own this 
handy kitchen tool, this is another good reason for buying one. 


— American-made portable power tools are worldwide bargains 
= Because of lower production costs, foreign makers are able to sell some 
| consumer goods in the U.S. at prices below what our own manufacturers 
| must charge. Portable power tools are a noteworthy exception. In a re- 
. cent address, Alonzo G. Decker Jr., chairman and president of Black & 
| Decker, said that American manufacturers are doing such an effective 
| job of making and marketing these tools that foreign producers can't 
M compete so far as price is concerned. This situation brings financial ben- 
™ efits to all of us. B & D now offers a good-quality !4-inch drill (see 
. photo) at $8.88 and a 34-inch drill at $9.99. There have been “bargain” 
| drills before this, of course, but they weren't built to the standards of 
these B & D tools. Before the year ends, other American tool makers 
. will undoubtedly announce important price cuts. 


What would you like to know? Here's a new way to find the answer 

Would you like to know how to mix cement? How to test for water in 
gasoline? How to make your own soap? At what temperature iron 
melts? The chemical symbol for Einsteinium? How to make your own 
mouthwash? How to mix your own casein paint? 'The best hacksaw 
blade for cutting brass tubing? How to revive a faded photograph? 

You can find authoritative answers to these questions and thousands 
more in one of the most useful books I’ve seen for ages—a whopping vol- 
ume 214-inches thick with the mouth-filling title of Formulas, methods, 
tips and data for home and workshop. It's a POPULAR SCIENCE Book 
published by Harper & Row, a real bargain at $7.95 from bookstores. 
The author is an old friend of mine, Kenneth M. Swezey, a veteran 
writer in the field of science. His book is a good choice for home use. 


Do you get the most out of a router? New book will help 
Rockwell Manufacturing Company has added a new title The Router, 
to its Deltacraft operating manuals and project books. 'The subtitle: 
"An all-purpose tool for dozens of jobs." With this book in hand, you 
see that a router really deserves to be called an “all-purpose tool." 


How to enjoy the sound and beauty of falling water in your yard 

Back-yard waterfalls and fountains are becoming increasingly com- 
mon in outdoor landscaping. You don't need a lot of water. You recir- 
culate it with an electric pump. Home installation of such a system is 
now made a lot easier by the Little Giant Pump Co., 3810 N. Tulsa, 
Oklahoma City, Okla. 73112. For 25 cents, this company offers a good 
how-to booklet and sells the equipment you need. As a bonus, the book- 
let also provides information about installing low-voltage outdoor lights. 
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Johns-Manville 
FGA shingles 
give your roof 
chance to outlast 
your mortgage 


You can bank on a roof of Johns-Manville FGA Seal-O-Matic shingles. 
They contain moisture-proof fiber glass and asbestos. 
Materials that don't rot, don't swell or shrink. So your shingles don't 
move around. They just lie there. Beautifully. In any weather. 
Look for FGA shingles—in a wide choice of attractive colors 
in several styles—at your nearest J-M dealer. 

So you won't have to worry about your second or third roof 

while you're still working on your first mortgage. Sf 


Johns-Manville 


| Johns-Monvill Box 290-BA New York, N. Y. 10016. i 
i Please send me more information on your FGA shingles. 
| Name i 
Address : 
| | 
City ! Slate ÉD : i 
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Battery-Powered Yard Tracs Are on the Way 
[Continued from page 65] 


blade, plow, and other Wheel Horse 
attachments are also available; the basic 
tractor is a Wheel Horse Charger 10, 
lengthened to 4814 inches. 

Today, the EXT battery-powered LGT 
is one of its kind. Cosponsored by the 
Farm Electrification Council and the 
Lead Industries Assn., it was engineered 
by Aircraft Dynamics and mounted in 
practical form on a Wheel Horse. Says 
John Turrel of the Council: *We wanted 
to show it could be done." 

Why hasn't an electric tractor appeared 
before? One answer: Until recently it has 
not been practical to replace clumsy rheo- 
stat-type controls with solid-state SCRs 
(silicon-controlled rectifiers). And most 
builders of lawn and garden tractors 
frankly admit they have all they can do 
to keep up with conventional gas-powered 
jobs. 

What's good about an electric tractor? 

@ Less noise. 

® No exhaust hazard or pollution. 

€ Automated safety features. 

€ Easy operation—no messy filling, no 
starting problem. 

e Low maintenance. 

There’s no question that an electric 
motor can be safety-programed to stop 
immediately when the driver relaxes foot 
pressure or dismounts from the seat. The 
EXT does. Mower blades brake down in 
three seconds, automatically. 

In spite of the tremendous advances of 
one-lung engines, it cannot be denied that 
they do tend to balk at inconvenient times 
—as in midwinter, after months of disuse, 
just when you want to plow snow. 

Obviously, especially in its current in- 
fant state, the electric tractor has some 
hangups; among them: 

e Limited use before recharge. 

e Limited battery life. 

e High initial cost. 

€ Technical complexity for service. 

But even as is, use-time on a recharge 
falls within a practical range for the sub- 
urbanite with typical chores. 

A look under the tractor hood reveals 
the hallmark of expensive heavy-duty in- 
dustrial engineering. The electrical com- 
ponents are superduty, intended for eight 
hours a day, for years and years, in indus- 
trial lift trucks. Nice, but as unrealistic 
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on a consumer item as Boeing 707 controls 
in your car. Eventually, the SCR controls 
must be engineered to a practical cost 
level, just as they have been in small elec- 
tric drills. 

Something along the same line will 
have to be done for the wiring and circuits. 
Read the service instructions and you'll 
realize that the kid at the garden center 
who changes spark plugs in your Briggs 
engine won't be able to bring the electric 
tractor controls back to life merely by 
tickling them with a blunt screwdriver. 
Replaceable circuit boards or plug-in com- 
ponents may be the solution. Actually, 
five such boards are already used in the 
EXT's logic box. 

Price range. 'The sponsors hold out hope 
for the equivalent of a seven-hp. model 
with a 32-inch mower for about $1,000. 
The big 42-inch tractor, as things are now, 
might top $2,000. Operating costs would 
run lower than the equivalent gas-powered 
model. At the average kw cost, the juice 
to recharge for an acre of mowing would 
be between nine and 12 cents. 

The EXT’s appliance motors are a 
relatively new permanent-magnet type. 
These are more efficient than conventional 
transmissions because they apply power 
directly at the point of use. A novel elec- 
tronic control method shoots battery 
energy to the traction motors in pulses. 
The more pulses per time interval, the 
higher the power delivered. Under full 
load, pulsing is bypassed and direct feed 
is used. This is true solid-state operation 
through gated SCRs, and eliminates wire- 
wound rheostats. 

The whole works is precisely regulated 
by that logic box that silently measures 
voltages and impulses throughout the sys- 
tem and serves as a master brain to keep 
the Wheel Horse behaving. Five circuits 
monitor 10 functions. If a short or dis- 
connect occurs, the logic box closes down 
operation before harm is done. 

Complex? Yes. But so is your tele- 
vision set. It will almost certainly enter 
production—if not this year, soon. The 
advantages of electric power are too great 
for it to be kept under wraps much 
longer. It looks now as though develop- 
ment of the garden tractor may be the 
path toward a practical electric car. Hs] 


ET 


How a man turns work into play. 


zve Brodie, here, for example. When he's 
Jt busy as sales manager for a cosmetic 
wise, Dave spends some time with a Skilsaw 
aver Saw. Result: items like this handsome 
cyhouse for his youngsters. 


"s a lot easier to build than you might 
mk," says Dave. "Especially with the Skil- 
v Power Saw. It cuts through lumber in 
hing flat. And just about anything else. 


act is you can use the Skilsaw Power Saw 
| all kinds of jobs. Like cutting paneling 


VL. makes it easy 


or steel rain gutters or even to slit flagstone. 
“If you get the idea this is one power tool I 
wouldn’t be without, you’re right. It really 
makes the work go." 


Get the new how-to-do-it book 


í Skil for people who don’t know how to 
| makes do it, **Skil Makes It Easy." 
i it easy It’s filled with basic projects (like play-- 

aa houses) plus simple construction details, , 
i , tips on materials and proper use of tools. . 
| | aes 48 pages in all. To order, send 50¢ (noc 
j RO oe aa stamps, please) to Skil Corp., Dept.514T" 
i Box 5309, Chicago, Ill. 60680. 

Name ——— A ae x 

f 
| Address : : 
b ity State Zip 


This Gadget Won't Let You Land Wheels-Up 


[Continued from page 63] 


ride, for example, a deliberate gear-up 
landing on water is possible, as is squeak- 
ing out of a short field over a row of trees. 

Also, the 85-m.p.h. takeoff speed nor- 
mally required before raising the gear in- 
creases by two m.p.h. for each 1,000 feet 
of altitude. A takeoff from El Paso (ele- 
vation, 4,000 feet) wouldn't permit re- 
traction until indicated airspeed was 93 
m.p.h. Some pilots might consider this an 
undue delay and safely use the override 
for earlier retraction. 

Landing gear "''fails safe." Hydraulic 
cylinders actuate the landing gear, and 
the hydraulic pump, complete with reser- 
voir, is electrically operated. The gear is 
held up, not by hooks or latches, but by 
hydraulic pressure alone—1,400 p.s.i. 
There is no accumulator; if pressure drops 
to 1,100 p.s.i., the pump cuts in and blips 
the pressure back up. Normally the gear 
is pumped down. 

However, if the electrical or hydraulic 
system or both should fail, gravity takes 
over. 'The gear will fall to its down-and- 
locked position in no more than its usual 
seven seconds' in-transit time. 'The brain 
will bypass the hydraulics and will still 
lower the gear for a landing if the pilot 
neglects to—although an electrical-system 
failure would spare him the horn and red 
light. With a hydraulic .failure only— 
either pump or plumbing—the green lights 
would tell the pilot as usual that the gear 
is down and locked, and of course the horn 
would blow if the switch were still in the 
“up” position. 

All these details I learned at Vero Beach 
from Grahame K. Gates, chief design en- 
gineer for Piper and one of those responsi- 
ble for the automatic landing-gear sys- 
tem. A pilot himself, he gave me a dem- 
onstration ride in the Arrow. 

Its landing-gear brain can be outwitted 
if you really try, he frankly points out— 
and he showed me how. We made a shal- 
low descent—150 to 200 feet per minute 
with flaps down—right down to the run- 
way, carefully maintaining airspeed at 
110 m.p.h. to avoid any action by the 
brain. We could have burned her on at 
110—but it would have taken effort. (Had 
we pulled the power off, say at 15-foot 
altitude, and flared the plane, falling air- 
speed would have triggered the gear in 
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time to foil an attempt to land without MEE 
So, while a pilot could land gear-up if 
were determined to, he'd probably have 
to work harder at it than he would to re- 
member the gear in the first place. 

A more important matter could be re- 
membering to keep the gear up, if the sit- 
uation requires it, in case of engine failure ,; 
—especially on takeoff. Certainly there 
are times when a gear-down forced landing E 
is best. Other times, every last inch | 
glide will be needed to land without in- 
jury to anyone. In this case it would take a 
pretty fast overriding action by the pilot 
to keep the brain from dropping the gear; 
and if the gear did come down, the added 
drag could make the difference between 
just an accident and a tragedy. (Note: 
People flying fixed-gear planes do not 
have this option. 

System’s oddest misadventure. Piper's 
landing-gear system has shown no signs of 
malfunctioning or coming out of adjust- 
ment on the 1,300 Arrows flying—but, one 
day, all went wrong for a Piper test pilot. 
Arriving at altitude, he set the plane up 
for cruise, relaxed with the last cigarette 
in his pack, and tossed the empty pack 
out the window. Instantly the horn blew, 
lights went on, and the gear dropped, to 
his open-mouthed astonishment. By a 
fluke, the discarded pack had lodged 
against the ram-air opening of the probe, 
actuating the brain. Ice, incidentally, 
would do the same thing—which is why a 
heater is provided as optional equipment. 

A flier’s impressions. Such is human na- 
ture that a system designed to “think,” for 
pilots who don’t, may not please everyone 
at first sight. Good as the Arrow’s auto- 
matic gear is, my first reaction to it was a 
sharp negative. Somehow it irritated me, 
my intuition told me I didn’t like it. 

Finally, after serious introspection, I 
realized that what I disliked was not the 
system at all. It was having some drafting- 
board Rembrandt tell me how to fly. My 
own mental check-off list, plus whatever 
else was available, was quite good enough 
for me, thank you. (Any such complac- 
ency, I might add, is unsafe for any pilot 
to entertain for long.) 

Once I had mined these immaturities 
from my subconscious, the Arrow and I 
became fast friends. "E 
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F Let these 257 experts show you how 
to attain the skills «i a real pro! 


You get this giant 814” x 11" il- 
lustrated volume of exciting "how- 
to" projects for your family, home, 
garden, car, boat, vacation—as an 
outright gift—nothing to buy. It is 
crammed with reliable shop-tested, 


- do-it-yourself techniques and prac- 

tical show-how pictures. Use these 
" hundreds of do-it-yourself plans, 
: projects, tips and hints to polish 


your own shopwork and hobby 
skills! Here is a brief glimpse of 
all your FREE Volume brings: 
e Having car en- 
gine trouble? Fix 
8 common prob- 
! lems quickly 
gem without having to 
pay a garage mechanic anything 
he chooses to charge you. 
e Professional tips for expert sand- 
ing show how to bring out the best 
finish in woods and metals with 
power and hand tools. 
e Complete plans help you build an 
inexpensive 3 x 4 foot plywood 
table to give any small band saw 
big-machine capacity and flexibility. 
e Need extra space? Turn an un- 
finished attic or basement into 
handsome, usable areas with prac- 
tical, money-saving plans. 
e Save on band saw blade costs. 
Build brazing fixture to make your 
own blades. 
e Do your own auto body repair 
expertly with simple tools and 
methods. ! 
e Build a boat designed just for 
fun. Step-by-step plans and mate- 
rials list included. | 
e Home too hot for comfort? Fol- 
low complete directions for air 
conditioning your home. 


book FREE! 


e Bothered by ae 
wet basement? if 
' Cure it yourself | 
and save $200 to p- 
. $2,000 under | 
what profes- 
sionals charge. | 
e Need better burglar protection? 
Build effective power alarm for a 
safer home. 
e Refinish furniture perfectly. 
Hands-at-work pictures show you 
how. 
e You'll wonder how you ever got 
along without an air supply in your 
shop once you've built and used 
the "'foot-bellows" system. 
e Build a gas-fired barbecue for 
more back-yard fun. 
e New soundproofing techniques 
enable you to relax in quiet. 
e Anyone can hand-letter signs 
with the "Project-A-Plan" method. 
e Special trouble-shooting chart 
pin points malfunctions in an auto 
electrical system so you can fix it 
quickly. B 2 
e Target practice in the 3 
living room? Believe itor **« 
not you can blast away © 
indoors without harming 
anything. i 
e Build your children model planes 
that fly higher than any others. 
e Special tricks-of-the-trade save 
you time and effort in handling 
power tools. 
e Save hundreds of dollars on buy- 
ing and servicing appliances. 
Plus hundreds of other exciting 
plans and do-it-yourself ideas to 
save you big money and add thou- 
sands of hours of pleasure to your ! 
hobby, sport and vacation projects, iii etd clo LEER eu Rudd mud Lok Bed ud dud 
FREE GIFT CERTIFICATE 


"c Popular Mechanics Book Division, Dept. 928 
Why you receive this practical do-it ( Popular Mechanics Book Division, Dept. 921 i 
yourself handbook ABSOLUTELY FREE! | Please send me, ENTIRELY FREE of any charge, my compli- | 
mentary copy of Volume One of the all-new, illustrated 
The reason you get this brand-new $3.49 book as an outright | POPULAR MECHANICS DO-IT. diii ENCYCLOPEDIA. if 
gift is simple. This gold mine of ‘‘how-to” projects and money- | am not obligated hi n st hip Rice OF veri - é 
saving plans is the first volume in POPULAR MECHANICS DO- ee toe tae pal AVR nthe) at published 4 
IT-YOURSELF ENCYCLOPEDIA—an amazingly useful guide cre- | each month. After examining each volume FREE for 14 
ated by the editors of Popular Mechanics—experts in do-it-your- | days, ! will either return it and owe nothing—or keep it | 
self techniques for over 65 years. The Encyclopedia gives you and remit low subscriber price of only $3.49 a volume, | 
over 6,000 projects, repairs and improvements you can do by plus a few cents for shipping. 
yourself to save hundreds of dollars on labor and materials. 257 | reserve the elg my FREE Volume T without om 
experts lead you through every step of every project you select. | tion. Whatever | decide, "Volume lis mine to keep FREE. i 
They give you thousands of practical pointers to sharpen your i 
skills in carpentry, car repair, metalwork, plumbing, masonry, | 
electrical work, electronics, hi-fi, stereo, painting and decorating. | Neme — i 
We believe that if you browse through the first volume—select | poem i 
a plan or project — use it at your workbench — try some of the | Address i 
money-saving shortcuts, shop-tested methods—you will be anx- | Cit 
ious to receive the others. Therefore, you may enjoy future vol- | ~”? | | 
umes as they are published for 14 days' FREE EXAMINATION. | State ze LJLJLJL JL] i 
You may buy one, two, the whole set, or none at all. But the first 
volume is yours to keep without obligation, no matter what you | Signature i 


decide. Mail coupon today, to be sure of getting your FREE Volume. 
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Bomex--Assault on the Mystery of Weather 
[Continued from page 55] 
south. As the Mt. Mitchell and the Dis- _ 


active on station it looks like a ship in the 
last throes of sinking stern-first. Flip has 
a bow, but a 300-foot tube extends back 
where the rest of the hull should be. On 
station, this tube is filled with water and 
sinks vertically, thus upending the bow; 
vertical bulkheads thereby become hori- 
zontal platforms. Flip's measuring de- 
vices enjoy almost land-locked stability 
because the tube reaches into the calm, 
silent depths, so that the whole ship is un- 
ruffled even by high waves on the surface 
of the ocean. 

Even satellites were coordinated with 
the Bomex operation. One—the ATS-3— 
was shifted about 13 degrees east of its 
normal hovering position so that it would 
sit over Barbados and transmit its weather 
facsimile pictures directly to the island's 
facilities. These cloud pictures, especially 
those relating directly to the area under 
study, gave an additional dimension to 
simultaneous measurements of pressure, 
humidity, and movements of the air. They 
were vital in guiding the flight patterns of 
aircraft chasing tropical weather distur- 
bances as far as Dakar in Africa—the last 
major phase of the Bomex program. The 
Nimbus satellite provided infrared terrain 
photographs, and other ESSA satellites 
aided in the task of communication be- 
tween surface and air units, or transmitted 
pictures automatically. 

A torrent of signals. Sensors extending 
down into the sea at spaced intervals from 
Navy buoys, surface instruments, radio- 
sondes, data-hunting planes flying at pro- 
gramed altitudes—all beamed their find- 
ings at the receiving ships. This torrent of 
signals would have swamped all recording 
facilities had not special equipment—the 
‘Scards’—been devised to handle it in an 
orderly fashion. 

Each Scard (Signal Conditioning And 
Recording Device) can juggle 42 simul- 
taneous inputs and sort them out onto 
seven tracks of magnetic tape. (‘These are 
the tapes in the canisters picked up and 
flown to the processing center.) The cor- 
ner ships and the central ship were each 
equipped with a Scard. 

An interesting maneuver took place late 
in the Bomex program. The Rainier and 
the Oceanographer, the two northern cor- 
ner ships, were each sent 1,000 kilometers 
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coverer remained at their stations, 
had the effect of marking out a new squam 
just south of the previous one. The new 
module now came even closer to the crit- 
ical equatorial zone, and all the measure- 
ments previously taken at the original site 
were repeated for comparison purposes. 
With all this data recording going on 


for three months, and with miles of mag- =. 
netic tape generated every day, mountains ^ 
of reels now wait to be decoded and ana- ái 
lyzed so that the great mosaic of our xi 


weather knowledge can be filled in. Com- ` 
puters will surely whirr around the clock 
for many months at data-handling centers 
all over the country. 

Fringe benefits. ‘The vast scope of Bomex 
brought many small bonuses outside the 
target areas of weather, air, and ocean. 
One example is the work of the research 
vessel Undaunted, operated by the Tropi- 
cal Atlantic Biological Laboratory. This 
vessel found that schools of tuna tended 
to gather at certain points determined by 
temperature, salinity, and the ocean ed- 
dies produced by these factors. The infor- 
mation might help tuna fishermen and 
reduoe the price of their catch. 

Another spinoff helped the education of 
our future merchant-marine deck officers 
and navigators. This was the program of 
the Advance II, owned by the Cape Fear 
Technical Institute and captained by Ar- 
thur Jordan, which cooperated in the 
latter half of Bomex. Some 70 Institute 
students of marine technology were aboard 
to learn their trade by actual practice in 
everything from deck swabbing to baby- 
sitting the huge diesels. 

Bomex is only the first experiment in 
the United States portion of the Global 
Atmospheric Research Program. Even if 
it is completely successful, much will re- 
main to be done before long-range fore- 
casting becomes a reality. Two things are 
essential: a worldwide network of weather 
observation posts to monitor changes con- 
tinuously, and a new breed of computers 
capable of handling the monstrous inflow 
of data from such a network in a sensible 
time. 'The fastest computer now would 
take 25 days to make a single weather fore- 
cast for a day only a week ahead—a little 
late to do you much good. fs) 
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Mini-Boot tears up th 


e turf during testing session. Car handles well under all conditions. 
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The MINI-BOOT... 


ic Hickey is one of the pioneers of the 
current boom in off-the-road recrea- 
tional and competition vehicles. He is 
most famous as the designer and builder 
of the Baja Boots. These big, fast, four- 
wheel-drive machines never fail to cap- 
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Big Baja Boot and Mini-Boot pose to demonstrate 
similarities in basic design concept. Baja Boot re- 
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portedly cost heft 


New Four-Wheel-Drive 
Dune Buggy .....««« 


ture the imagination of off-road racing 
enthusiasts. 

But they would be totally impractical 
as production machines; they're too spe- 
cialized and too costly. So now Vic has 
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$75,000 to build. Mini-Boot, 
however, will compete in cost with other buggies. 
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Chassis is light and strong to withstand bruises and 
battering of off-road punishment. Driveline and sus- 
pension details show clearly in this photograph. 
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Body panels of prototype 
are made of hand-formed 
aluminum. Final configu- 
ration is undecided —may 
use fiberglass. 


The hybrid Mini-Boot will 
be equally at home used 
either as a straight recre- 
ational vehicle or as an 
off-road racer. 
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Hickey as standard power-plant offering. The en- 
gine mounts over the differential; radiator is at rear. 


designed the Mini-Boot — a smaller less- 
expensive version of the big Boots. This 
little brother lends itself well to produc- 
tion, and can be offered either in kit or 
complete form—at a price that the average 
off-roader can afford. It is neither buggy 
nor jeep-type four-wheel-drive as we've 
come to know them. It could more cor- 
rectly be called a transition vehicle, be- 
cause it bridges the gap between buggies 
and four-wheel-drive vehicles. Or maybe 
it would be simpler if we called it a four- 
wheel-drive buggy, and let it go at that. 


Front suspension and drive components shown here 
are obviously rugged, solidly built. They're designed 
to hold up under most determined off-road bashing. 


The one thing that will set the Mini- 
Boot apart from other buggies is the fact 
that it will be built from all-new American 
parts — no parts from used or wrecked 
vehicles, as in other buggies. 

After testing several power sources, 
Hickey decided to equip the Mini — at 
first, anyhow—with Chevrolet's 153-cubic- 
inch, four-cylinder engine. We drove one 
of the prototypes and found that the stock 
90-horse version would be adequate for 
all but serious competition. This engine 
responds well to standard hop-up tech- 
niques, and has been used extensively in 
midget racing cars and in boats, with out- 
puts up to 200 hp. 

Has automatic transmission. Also differ- 
ent from standard buggy practice is Hick- 
ey's choice of an automatic transmission: 
the two-speed Powerglide. This unit has 
worked out well in testing. Those who 
have driven it under adverse conditions 
say that it is much more practical than a 
stick shift. 

The engine is located behind the driver's 
compartment, rather high in the chassis. 
Power from the transmission is fed for- 
ward into a chain case employing a Hy-Vo 
chain similar to that used in the Toronado. 
This setup has the advantage of making 
it very easy to change sprockets for vary- 
ing the final drive ratios. From the chain 
case, drive shafts lead fore and aft to stand- 
ard Dana Spicer differentials carrying 
4.11:1 gear sets. Short, splined half-shafts, 
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Rear-suspension components are basically the same 
as those used for front suspension. Link shown here 
is part of Hickey-designed "''rear-steer" system. 


with U joints at each end, drive the wheels. 

independent suspension all around. Fully 
independent suspension is used. The de- 
sign is unequal-length, parallel upper and 
lower A arms. The arms are also new, off- 
the-shelf items — the same as those used 
in Camaros and Corvairs. Springing is by 
coil-shock units. The steering is standard 
Corvair. 

Its suspension system is also unique, in 
that Hickey has designed rear-wheel steer 
into it to compensate for the inherent 
understeer characteristic of the four- 
wheel-drive. 

Wheelbase of the Mini is 90 inches, with 
a rather wide track of 60 inches. Ground 
clearance is an adequate 1014 inches. 
Overall length from rear-mounted radiator 
to front edge of tire is 127 inches; height 
to top of roll bar is 52 inches. 

The beefy frame is constructed of 1010 
mild-steel tubing having an o.d. of 144 
inches and a wall thickness of 0.090 inch. 
The frame has good torsional strength to 
prevent flexing. The integral roll bar 
affords good protection. 

Excellent braking on any type surface 
is provided by four-wheel Airheart disk 
brakes with aluminum calipers. 

Hickey is currently completing arrange- 
ments with a large accessory firm to build 
and distribute the Mini, and hopes it will 
soon be available. No prices have been 
announced, but Hickey says they will be 
competitive with existing equipment. 
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As unit is lowered, gun to drive 
flukes into bottom is at center. 
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As Aerojet anchor is recovered, 
flukes remain embedded in bottom. 
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Flukes weigh three tons, spread 12 feet, but are folded up against 
shaft for explosive entry into ocean bottom. Workmen hold one up. 
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Explosive Anchor Really Holds Ships Fast 


Several tugboats using these 
unique self-embedding an- 
chors would exert hundreds of 
tons of pull in a critical sal- 
vage operation. The Navy Sal- 
vage Office requested its de- 
velopment by Aerojet General 
to prevent sea disasters such 
as the Torrey Canyon break- 
up off England in 1967. Cen- 
ter shaft of the anchor is ac- 
tually a gun holding 10 to 14 
pounds of explosive. When set 
off, it drives the big flukes 
down to 15 feet in sand, mud, 
or coral ocean bottoms. Flukes 
spread under pressure, hold- 
ing against as much as 100 
tons of pull on one anchor. 
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Tugboat places anchor | 
and fires fluke-carrying 
center into ocean bottom. 
Float spots location. Hous- 
ing is recovered. 


3 Smart 
Shop Tricks 


i | 
Dado spacer and cut-off stop 


A length of heavy-duty curtain rod tail- 
ored to your radial-arm saw, a hinge, and 
a wing bolt make this useful accessory. 

"The hinge flips back out of the way of reg- 
ular operations. The hinged piece of rod 
is instantly reversible, giving you an “off- 
the-table” cut-off stop. As a precision 
dado spacer, the hinge—threaded for a 14,” 
bolt section—is flipped up and back as 

each dado is cut. The bolt rides in the 
previously cut slot as a stop. 

Fasten the male rod section to the saw 
fence with two screws, using spacers so 
the female section slides easily. To make 
spacers, screw two 5-40 nuts on a bolt (for 
a holding stem) and grind down nuts to 
fit between slot of top rod and allow it to 

slide easily for adjustment. Rivet, solder, 
or epoxy the hinge to the female section 
near one end so that, when in back posi- 


Rubber balls make expansion arbor . 


Need an expansion arbor to hold deli- 
cate tubing for filing or polishing? You 
can make one by drilling two hard-rubber 
balls to fit a threaded, center-drilled rod. 
Expand the balls to grip work by squeez- 
ing them between washers and nuts as 
shown in drawing at right. Set inner nuts 
first so that the outer ones can be reached 
for adjusting pressure. 


Up-front saw control adds safety 


If you own one of the older radial saws, 
why not update it by moving the controls 
close to the front? Your saw will be eas- 
jer and safer to use. In place of the handle 
for controlling depth of cut, install a pul- 
ley. Fasten a bracket at the front end of 
the saw arm and install a fan-belt pulley. 
Add a new strap-iron handle. The toggle 
switch on the pulley bracket is wired in 
series with the original key-operated 
switch to prevent accidental turn-ons. 
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CABINET HINGE FASTENED ~“ 
TO FEMALE SECTION OF ROD 


tion, it is flush with the fence and never 
in the way for normal saw use. Center 
the position-lock thumbscrew on the top 
to provide maximum versatility. 


HANDLE CONTROLLING 
DEPTH OF SAW CUT 
REPLACED WITH 3o" PULLEY 


V BELT ar KEYED 
| WITCH NOT 
ecc DISTURBED 


STRAP-IRON HANDLE 
FASTENED ED TO PULLEY a 


Now-COLOR PRINT: 


Fast and foolproof, 
this new system gives - 
you color prints in i 
seven to 11 minutes 


By PAUL WAHL 


d — 


Í f you can do your own bid 

and-white processing, yt 
can just about as easily devel 
and print your color-negati 
films, too. 

Unicolor, KMS Industrx 
revolutionary new photo-che 
istry system, makes it all ea 
fast, and foolproof. You 
high-quality color prints in 1 
than half the time conventio 
methods take, and with h 
as many steps. And it co 
less than a third of what a co 
mercial lab would charge. ! 


To put Unicolor in yo 
—————— M Ó diia home darkroom, you need, L 
Enlarger setup for making Unicolor prints is shown above. Uniwheel sides your present black-an 
is attached to enlarger, and Uniguide (for test print) is on easel. l 


white equipment, two items: 
Uniwheel filter set and a U1 
k | d guide exposure calculatc 
a A cs About $18 buys both. A pre 
Án - l | darc ns essing kit with enough chem 
try to soup six rolls of 120 fil 
and 25 sheets of eight-by- 
paper (or equivalent) sells f 
under $15. Another 10 buc 
and change pays for 25 piec 
of eight-by-10 color-print p 
per, such as Agfacolor or Ekt 
color. ; 
The Unicolor processing | 
contains nine liquid conce 
trates which you just add 
water to get: (one quart eacl 
film developer, stop-fix, “Bli 
(combination bleach and fix 


Print processing can be done in ordinary trays, but is easiest in film stabilizer; (two quai 
this $19.95 Heath/Mitchell Color Canoe. Canoe floats on tray filled h aper developer. mc 
with water of desired temperature; stainless steel transfers heat to “Ri ) " per ii Ti 
solution. Poured into Canoe, solution forms a long puddle. As device ODG Paper s CI E là 

is rocked back and forth, solution is distributed evenly over print. different paper activators a 
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furnished with the kit, for both Agfacolor 
or Ektacolor. 

You can develop Kodacolor-X and 

Ektacolor Professional Type S color-nega- 
tive films. Processing involves five steps: 
develop, stop-fix, Blix, wash, stabilize. 
Compare this with nine steps and 53 min- 
utes for the conventional method. 
- Processing color prints requires only 
four steps: develop, Blix, wash, stabilize. 
For Agfacolor paper (at 85 degrees) total 
time is seven minutes. Ektacolor (at 95 
degrees) takes 11 minutes. The old way, 
it takes eight steps and 23 minutes to proc- 
ess a color print. 

Before you can make your first print, 
a Uniguide test print must be made. With 
the Uniwheel filter under the enlarger 
lens, you place a four-by-five piece of color- 
print paper under the Uniguide on the 
easel and expose it for 30 seconds at f/8. 
After processing the print, you read di- 
rectly from it the correct exposure for each 
of the three Uniwheel printing filters 
(photo below). 

Now you go on to make your print. Ro- 
tating the Uniwheel, you expose the print 
under blue, green, and red filters. Your 
very first color print should be a good one 
if you have followed instructions carefully. 
'There's no guesstimating, with resulting 
waste of materials. 

Unicolor processing and accessory kits 
are just now appearing on the market. 
For further information, write direct to 
Photo Science Products, KMS Industries, 
Ann Arbor, Mich. 48106. 


og 


mple test print, 
de with Uniguide, 
shown at right. 
w ties, actually in 
lor, show how 
ich exposure to 
e under each Uni- 
eel filter. You look 
first bow tie with 
ners clearly vis- 
e, read off expo- 
e (in seconds) at 
ht. Arrows here 
ow right bow ties. 
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Unicolor kit contains all needed chemicals to proc- 
ess both color-negative films like Kodacolor-X and 
color-negative paper like Ektacolor or Agfacolor. 


ENET TET 


Uniwheel (above) has blue, red, green filters, plus 
diffuser for test print, opening for focusing. Be- 
low is a Uniguide, used for making test prints. 
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1970 ALLIED CATALOG 


Brand new! Fresh off the press! Allied's 1970 Catalog...552 
fascinating pages jam-packed with the very latest in Hi-Fi, Tape 
Recorders, CB, Kits, Radios, Tools, Electronic Parts, Books. Probably 
nowhere else on earth will you find such a complete selection of 
everything electronic . . . including Allied's own brand; fabulous values 
you'll find nowhere else in the world but Allied! Literally thousands 
of items ... many of them never shown before. Allied's all new 1970 
Catalog makes wonderful reading . .. and it's yours absolutely FREE! 
Tear off the card... mail it in today... and we'll rush you your own 
personal copy of the newest and most complete book of what's new 
in electronics... Allied'S 1970 Catalog! 


TEAR OUT AND MAIL CARD AT RIGHT...OR WRITE 


ALLIED HADIU 55s ines soseo 
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Power from Crystals to Drive New Tools 
[Continued from page 73] 


block at six inches a minute by a 15-hp. 
sonic motor. A core drill, virtually a 
metal pipe, drills the stone at a foot a 
minute. Concrete and more-resistant ma- 
terials are taken in stride. 

*We have drilled through boron-tung- 
sten laminates with a brass core drill in 
seconds, whereas a diamond drill takes 
minutes and costs 1,000 times as much 
per drill,” says Prof. Charles C. Libby, 
who heads the Sonic Power Lab. 

Cold-forging mild steel and aluminum 
alloys with sonic motors is to be studied 
at OSU in a one-year $7,500 project just 
sponsored by the American Society of 
Tool and Manufacturing Engineers. Oth- 
er metal-forming uses foreseen include 
extruding, bending, and shaping. 

Sonic or ultrasonic cold-welding, while 
not new, has been limited before to join- 
- ing fine wires or thin metal films—say, 
| Yoo of an inch thick. With a sonic motor, 
inch-thick steel bars have been welded 
together at OSU. 

A *'frictionless carriage." What may be 
| the oddest of proposed uses is demon- 
strated by a little three-legged platform, 
made up of a trio of !5-hp. sonic motors, 
and resting on their tips. When the tips 
vibrate under a modest 200 watts of pow- 
er, they touch the concrete floor so briefly 
as to become almost frictionless bearings. 
Jet on the platform, an anvil as heavy 
| as a man can be pushed about by a fin- 
gers touch. In a factory, it's suggested, 
heavy machines or containers with sonic 
motors in their legs could easily be trun- 
dled between work stations, over suitably 
designed floors or on rails. 

Noteworthy is the fact that a tool driv- 
. en by OSU's sonic motor—the die for 
riveting, the disk that drills limestone— 
is unattached to the motor. Bouncing 
freely between the motor's tip and the 
work, the tool is in actual contact with 
the motor only about one percent of the 
time. For this, there's a key reason: 

Contact with the work would change 
the vibrating frequency of a sonic motor, 
by the “acoustic coupling" of the motor 
to its load. That would throw it out of 
step with its electric supply and cripple 
its power—unless it had a complicated 
and expensive “variable-frequency” pow- 
er source, as earlier experimenters thought 


was mandatory. In contrast, “floating” 
tools permit a simple, inexpensive power 
source of constant frequency—a rotating 
10,000-cycle generator of induction-heat- 
ing type, with its current stepped up to 
2,600 volts by a transformer. There are 
other benefits: 

Several sonic motors can draw power 
at once, from a single generator. And a 
sonic motor vibrating at constant fre- 
quency has an unvarying “null point,” 
partway along its length, where there is 
no motion at all. A flange here allows a 
powerful sonic motor to be supported 
without shaking its mounting. 

Making a rugged sonic motor from 
brittle crystals takes a neat trick. En- 
closed in rubber, the rings are clamped 
in the motor under enough pressure so 
that they’ll always be compressed, even 
while vibrating. This transforms a break- 
able material into a strong one. 

X-rays with a bang. Besides using pie- 
zoelectric crystals “in reverse" to yield 
mechanical energy, the OSU team makes 
electricity with them—in a great big way. 
By hitting a stack of 28 of the crystal 
rings with 12,000 pounds’ pressure to the 
square inch, for example, they get a brief 
burst of about 2,000 amperes of elec- 
tricity at 275,000 volts. They've har- 
nessed these electrical jolts in novel X-ray 
machines, some explosive-powered. 

A portable 40-pound, 150,000-volt OSU 
machine for X-raying welds is actuated 
in the field by cartridges of gunpowder, 
remotely exploded with a solenoid. For 
lab use it can also be operated by “charg- 
ing” the crystals with hydraulic pressure 
from a pump; releasing the pressure fires 
the X-ray tube. Other versions are of 
300,000 and 600,000 volts, and a two-mil- 
lion-volt X-ray machine is planned. 

What’s coming next. Striking new de- 
velopments are on the way at the Sonic 
Power Lab. A 40-hp. sonic motor is al- 
ready undergoing preliminary tests. It 
has the same length as the 15-hp. model, 
and twice the volume of crystals. And 
the lab has taken delivery of a new gen- 
erator suited for a planned 100-hp. sonic 
motor. The beefed-up motors will boost 
the power of those strange new tools that 
you can look forward to seeing come into 
practical use. 
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"Buyg new 


Die 


It's got to be the 
best way to clean 
work-dirty hands 
l've ever tried." 


CONTAINS LANOLIN TO KEEP 
HANDS FROM CHAPPING, 
KEEP SKIN SMOOTH. 


WATERLESS 
OR POWDER 
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THE GREAT SHOE BUY! 
ENGLISH MADE OXFORDS 
2 pairs for $18.00* $ 99* 


We guarantee them. 
All the things vou look for in 
a great utilitv oxford are built 
into this top-qualitv English 
made shoe: The best British 
leathers. Full cushion insole 

and arch support. Oil-resist- 
ant Nitrile* soles and heels. 
Cirrus quarter linings. 
British built on American / 
lasts to fit American feet. | 
But most important, our 


T4. 
st! 
Ara Lim 
Pe Ww 


| Available 


guarantee that you'll in the 
agree that this is a great DE a 
shoe buy. Or your money widih 7 75, 8 
back. No questions. 8':, 9, 9';. 10, 
BUT ACT NOW. 10!5,. 11, 12, 13, 14 
THE SUPPLY IS LIMITED. *Postpaid 


H. I. TEES Room 503— C 

22 Chestnut Place, Brookline, Mass. 02146 

Please send me pair(s) of your English 
oxfords in size(s) width (s) Enclosed 


you'll find my check (money order) for $9.99 
($18.00). If I'm not completely satisfied, I may re- 


| turn the shoes for a full refund. 
Name 
Address. 
City 
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| rate is controlled by switching transistor 
. Q1, working with charge and discharge of 
. timing-circuit C1, R3, R4. 


| goes below critical holding current, it turns 


. the two terminal strips as shown. Place 


. on the D27D1 transistor, or you will crack 
. the plastic and the transistor will fail after- 


. grommet and tie a knot in it 3" from the | 
end. Be sure to use rubber wire; plastic 
. will stiffen and crack in cold weather. 


A Better Blinker for Highway Safety 
[Continued from page 167] 
How it works. Flasher-lamp blinking 


Q1 is a silicon 
unilateral switch (SUS). It turns on 
when its anode (A) reaches 0.6 volts 
above its gate (G). When SUS current 


off. Q2, next in the transistor lineup, 
switches on and off with the charge and 
discharge voltage of C1. It controls the 
lamp-driving transistors Q3 and Q4 to giv 
the desired blinking action to the emer- 
gency flasher. 

Construction. Draw diagonals on the 
top cover of the box and drill a !5" hole at 
the intersection. Mount the lamp, making 
sure that the lamp housing makes a good 
ground connection to the cover. Mount 


the D27D1 transistor on the center of the 
aluminum bar and mark it through the 
hole in the transistor tab. Drill and tap 
for a +4-40 screw at this point. Drill 
mounting-post holes in both aluminum bar | 
and box. Assemble bar to box with posts. 
Drill a 34" hole on the side of the box and 
mount the grommet. 

Wire the circuit as shown in the pic- 
torial. Be careful when bending the leads 


a while. Push the rubber wire through thé; 


Connect the extension cord as shown. 
With an ohmmeter or bell you can find : 
the end of the rubber wire that is connect- 
ed to the case. Connect this to the wire 
on the cigarette-lighter plug that goes to A 
the shell—not to the center. Splice the 
other wire to the wire of the cigarette- 
lighter plug that connects to the center. 

Now you are ready to try out your unit. 


. Check it again visually to be sure that it 


is wired correctly before you plug it in. 
Timing change. You can vary flash rate 
or lamp on-time by changing the value of 
R3 and R4. To slow down blinking rate 
and increase on-time, raise resistance val- 
ue. Youll get the opposite effect by re- 
ducing resistance. In general, halving or 
doubling resistance will cut the rate in 
half or give twice the on-time. Gs 
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It only 
astes 
expensive 


WRIST ROCKET 
AMERICA'SPat. — | 
HARDEST US. č y 
HITTING SLING ~ 


Range 225 yd. —232 fps T | « Xn int id 


110-120 VOLT A.C. 
LIGHT PLANT 60 CYCLES 


Fanbelt driven from pickup or 
small gas engine. Operates saws, 
drills, pumps, freezers, T.V. 
X1U000 Watts— Needs no battery. 
Now $62.50—15() Watts—#6 or 


| Matched spare rubbers MEA Ww V. ^ 12 volt vehicles Now $52.50— 
| - I^. A. P à 3000 Watts—12 lt hicl 
and pouch assembly, $1 00. * à iW. b d as) Nest i Now 599. 50. Guaranteed, 


Write WRIST ROCKET ® 
2654 44th Ave. PS $ 
Columbus, Nebr. 68601 


"DRAGON EGGS" 
What strange reptillian life form lurks within the 
inner recesses of this mysterious blue epi??? I 
can run as fast as the average man, jump 3 feet. 
Hut is small enough to fit in the palm of your | 
hand! Ege is ready to hatch the day you receive 
it and live hatching is guaranteed! Simple In- 
structions for care & feeding sent with every er. 
Frec catalogue for deluxe housing & prices for 
live ''dragon food'' included with every order! 1 
EGG, ONLY $2.00, add .50¢ for chipping. 3 EGGS 
$5.00, add .75 for shipping. ORDER DIRECT 
FROM, 


"Puff," The Magic Dragon, P.O. Box 181, Flushing, N.Y. 11352 


00 Post Pd. 
No C.0.D.'s 


Now anyone can build furniture! 
Make first-rate furniture of any style — even, 


create exciting new designs—with this complete 
illustrated guide: 


HOW TO BUILD YOUR OWN FURNITURE | 


back format. Money-back guarantee. Send only $/,95— 
we pay postage: Popular Science, Dept. H-869, 
44 Hillside Avenue, Manhasset, New York 11030 


Check or Money Order. 


Virden- Permit Box 7066 P.S., Amarillo, Tex. 79109 
BUY GOV'T SURPLUS SAVE TO 85% 


Send 25¢ 1000's Of Bargains; Surplus, Excess Inventory, | 
(Coin or Stamps} Brand Name Equipment 
zi Fer BIG COMPRESSORS « WINCHES © GEAR MOTORS e'CB RADIOS 
gp BARGAIN — SURVEYING INSTRUMENTS e TEST INSTRUMENTS » PUMPS 
"enter CATALOG . wWALKIE- TALKIES e TAPE RECORDERS e POWER PLANTS 


s ELECTRONICS e TELEPHONES BINOCULARS e WELDERS 
SATISFACTION OR MONEY SCREW JACKS © TARPAULINS e AIR TOOLS e HYDRAULICS 


SURPLUS CENTER MGC 


I-N-V-E-N-T-O-R-S 


WE NEED INVENTIONS 


your inventian for cash—need money for patent?—Are technical 
ems hol KL you BL. al Universal Inventions pas helped IR- 
d—]us you 


| Ll. 


Qu 


Lincoln, Nebraska 
Zip Code 6850] 


Sell 


; by R. J. DeCristoforo. 22 picture-filled chapters ventors all ee reeli—why net ou? inven- 
zh Des | ms tions ide the maglo spring-board to sudden riches. REMEMBER, 
= cover ign. Tools, Woods, Hardware. Luxury paper we either sell veur ig ient or pay you a cash bonus. Write for 


details 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


THIS LITTLE TABLE TOP MACHINE 
MAKES diate SIMPLE & EASY 


NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS ro °16.50 AN HR. 


: START AT HOME IN SPARE TIME 


'The multi-million dollar Rubber Stamp business—once controlled by a few big compa- 
nies—is now being taken over by small operators —one in each community throughout 
the United States. Men and Women who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps with special wording that buyers once were forced to 
buy from big cities. Material costing only 27c makes a stamp that sells for $2.75. The E 
machine that does the work is simple and easy to operate and it turns out as many as 


six Rubber Stamps at a time, each with different wording such as a. * 


names, addresses, notices, stock numbers, prices and other“ copy” 
needed by offices, factories and individuals. Working full capacity, 
it can earn as much as $33.00 an hour for the operator! Now you 


UT me ameo ee ce n ee oe o m 


RUBBER STAMP DIV. REE! 


1512 Jarvis Avenue Dept. R-3-J5, Chicago, Ill. 60626 


can get intothe big-pay business yourself, with your own home as 
headquarters. You don't need experience. We supply everything, 
including complete instructions and eight ways to get business 
coming n fast. We even help finance your start. Start making | 
up to$16.50 an hourfrom the very beginning. Cash inontheprofit- i 


Please rush full par- 
ticulars about your 
financing plan and 
the little machine 
that can get me 


Name FTTTITUTEIIILITIIILIDPL I i el 


able RubberStamp business in your community, right away. We'll started. in the prol- Milii occus amo coda eda d apdén 
mail full peream FREE and no salesman will call. Be first in fane Lavoe gaan 

your locality. Rush coupon or send your name on postcard now to: s are time. Every- Ely. o o V Vue NE EE NENNEN 
RUBBER STAMP DIV., Dept. R-3-JS | thing you send meis Zip 
1512 Jarvis Ave. * Chicago, lllinois 60626 1 man vill call. Si Disana 
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International Crystal Mig, i Co., Inc. 
10 North Lee, Oklahoma City, Oklahoma 73102 
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cw Yr BURIED TREASURE! 


Treasure Probe 19» 95 10- DAY MONEY BACK 
TN GUARANTEE 
J H. portable — — 


detector ALL TRANSISTORIZED 
JMODELS AVAILABLE Find buried gold, silver, coins, war 
Complete kit with assembly relics with new sensitive detector. Fully 
instruction $ transistorized. 1969 model. Ideal for 
ment Signes a at fede for y prospecting for told. E 
pea per ormance, $ itiv IL Wi e iin 
Fully assembled "edere : E i bu. e gne 
built-in Joudspeaker and 122 in : =r off a a " TY LT 
earphone. Your best buy, 5 PPD ND ESAS XE 


NE 
TO NM ced E ao N C 


rest order. 14 POUNDS 
$3.00 deposit for C.O.D. | 
i In N.J. add 4% sales tax Each 
> woes HOUSE „7 m. 
b 1 
ph PBB PO Box 3 Tennent, New Jersey 07763 iphon. 


pin NT t LE p 
de ( rec SRET ED 
a ||9 MA, THE COM: 
PACTS. “yr $29.95. 

| Now only $18.95 


full 
home 


| a 110 Volt FULL SIZE, 
performance welder for 
workshop, garages, industry. Not 
| a compdct but a HEAVY DUTY 
1969 model welder that is power- 
ful enough for even tough jobs 
yet portable enough to carry any- 
where with one hand. Works from 
i ordinary 110V outlet. Uses stand- 
ard ls" rods to weld, braze, or 
cut most anything made of metal. 
Easy to use. No experience nec- 
essary. NOTHING ELSE TO BUY! 
Comes complete with mask, rods, 
rod holder, power cables, ground 
clamp, instructions, etc. as illus- 
trated at left, 5-year parts anj 

Service guarantee. 10-day MONEY BACK GUARANTEE. Send $18.95 check, cash or 
M.O. for postpaid shipment or $3.00 deposit and pay $15.95 plus C.0.D. when de- 
livered. BIG BOSS WELDER, Dept. BW-8, Box 10947, Houston, Tex. 77018. 
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Holes in Ground with Electric Drill? 
[Continued from 5 

tilizing a tree that you prize highly. In 
the past, a crowbar was usually used to 
make the holes. This is strenuous work. 
An earth auger chucked in a drill makes 
holes with no sweat at all. Pulling up 
the drill as it continues to run removes 


. fine soil from the hole. 


——————— o — '— HM 


this reason, 


Both the 18- and 24-inch augers can be 
used for tree feeding. Both augers go to 
full depth in less than half a minute, 
even in tough soil. The 24-incher is made 
with a shank of ^;;-inch cold-rolled steel 
and produces a 134-inch-diameter hole. 
The other two make a 1!/-inch hole. Ro- 
tating the drill in a circular motion makes 
the holes slightly larger. 

In drilling holes for feeding a tree you 
should not go closer than two feet to the 
trunk to avoid injury to the primary 
roots. Fine feeder roots extend out at 
least as far as the spread of the branches 
—the drip line. Some go farther. For 
it’s a good idea to extend 
your circles of holes a bit beyond the 


| drip line. Put fertilizer into every alter- 


| 
| 


feeding a tree, 


nate hole. Fill the others with fine gravel 
so water will go to the roots in the future. 

Fall and spring are the best times for 
not in midsummer. Ex- 
perts agree that you can apply 5-10-5 
fertilizer to small trees at the rate of one 
pound for each inch of trunk diameter. 
Measure the latter at a height of four 
and a half feet from the ground. For 
trees over three-inch diameter, increase 
the inch rate to five pounds. Proportion 
the total amount to each hole. 

Prices from hardware or garden-supply 
stores or from the maker: nine-inch $2.25; 
18-inch, $3.50; 24-inch, $6.50. Johnson's 
Industrial Supply Co., 1941 Karlin Drive, 
St. Louis, Mo. 63131. Gs) 


HOLES 3! 5" DEEP ` 


How to “pin” sloping ground. Holes drilled as in- 
dicated here and filled with fine gravel or coarse 
sand will prevent soil washing and lead both water 
and fertilizer down to the roots of your lawn grass. 


SIGNS oy of Thin Air 
ight kaaas, one Telected — an object. 
he phase interference pattern can then 
illuminated to re-create an image—real 
r virtual—of the original object. 

Sir Isaac Newton discovered interfer- 


hotographer Gabriel Lippman made a 
olograph in 1891. You can read about 
hem in any good physics textbook. PS 
overed the principles of holography in 
uly 1966: “Amazing ‘Frozen Light 
aves’ Give First True 3D Pictures.” 

- Use ordinary light. Forster, who has a 
achelor's degree and 40 graduate credits 
n math and electrical engineering, began 
work on Holosigns in 1965. What makes 
them unique is that they're created with 


light from a laser. This takes his device 
out of the expensive laboratory class and 
makes it relatively inexpensive to mass 
produce. He expects to sell units for any- 
where from $50 to $250,000, depending 
on the special engineering required. 

Many customer's needs, Forster says, 
wil be met by ganging standard-size 
units, each of which would produce only 
a part of the total message or effect. An 
array could create a single large message 
visible at one point. Or it could produce 
one message visible to everyone and sev- 
eral others visible selectively, by using 
different projection distances. Each mes- 
sage could also be a different color or 
shape, or both. 

*Holosigns can be described in terms 
of holography, but we have modified the 
process," Forster says mysteriously, “and 
are not doing it exactly as holography." 
He prefers not to talk about what's in- 
side the box, except to say that it can use 
an incandescent light bulb, an arc lamp, 
or some other conventional light source. 
And it presently contains “an aperture 
plate that others would call a phase holo- 
gram." 

*We're working in a never-never land 
because people haven't been here before,” 
Forster enthuses. 
optics is just opening up, the way radio 
did earlier. It's hard to avoid the feel- 
ing that fantastic advances are ahead in 
the visual field. And that's 
get most of their information," Forster 
concludes, “through the eyes." 
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Many valuable pieces of furniture and 
antiques have been found buried under 
layers of old finishes. Savogran's heavy- 
bodied, non-benzol paint removers 
uncover treasures of beautifully grained 
wood faster, more efficiently, with less 
effort. Savogran offers 3 types of heavy- 
bodied paint removers: General Purpose 
(STRYPEEZE Semi-Paste), Nonflam- 
mable (STRYPEEZE Nonflammable), 
Water Rinsing (H2OFF). 


“AVAILABLE WHERE PAINT IS SOLD” 


SAVOGRAANI 
NORWOOD, MASSACHUSETTS 02062 


LAWN MOWER 
SHARPENER 
Precision-grind all 
hand and power | 
lawn mowers—per- 
fect job every time. | 


Sharpen Hand or Power 
Saws with the 


FOLEY SAW FILER 


Start your business in sparetime and make CASH 
PROFITS right away. No stock to carry, no selling 
involved, no experience needed—the Foley Saw Filer 
or mower sharpener does every sharpening job auto- 
matically! Earn up to $6 an hour sparetime in your 
own garage or basement. 

FREE BOOK shows how you can make 
money as theusands of others have. Send 
coupon today. There's no obligation, and 
no salesman will call—so write today! 

AME ce SEP ar amp de aee GNO ONR NND GNO GOD GRO CHR GEO GEP Ge GE CH GES GN ee 
! | FOLEY MFG. CO. 

i A3 819-9 Foley Bidg., Minneapolis, Minn. 55418 § 
| = Send for FREE book on Money-Making § 
i facts about the sharpening business and y 
à Special Combination Offer. i 
i à 
1 L| 
& a 


HEAVY 
DUTY 


WELD - 


WELDER 187? 
BRAZE - SOLDER - CUT 


10-DAY FREE TRIAL e LIFETIME GUARANTEE 
110 Volt * Not One—But 3 welding heats 


Weld, braze, solder or cut any metal — even aluminum. No experience neces- 
cary. Follow simple instructions to make repairs on cars, trailers, farm and 
‘awn equipment, bicycles, appliances, etc. Make campers, boats, furniture, 
hundreds of valuable items. NOTHING ELSE TO BUY! Comes complete with full 
face shield, $2.00 pack of welding and brazing rods, heavy duty power cables, 
special electric torch attachment, ground clamp, flux, easy-to-follow illustrated 
instructions, rod holder, etc. Uses standard Va" rods and Xa” carbons to weld 
iron, steel, brass, bronze, aluminum, other metals. New improved HEAVY DUTY 
circuit gives more welding power. Gives 4 times the heat needed to melt toughest 
iron. Plugs into ordinary 110V outlet. 3 WELDING HEATS . . . Not just one as 
with other low cost models. Use "high" for tough jobs, "medium" or ''regular 
for lighter work. This important feature saves you Jupe and time. Makes it 
possible for even beginners to start welding professionally the very first day. 
Pays for itself quickly. 10 day MONEY BACK GUARANTEE. You must be satisfied 


or return for refund. automatic arc striker. Weld with push-button ease. 


SEND ONLY $2.00. Pay postman $16.95 plus postage when delivered, or send 
$38.95 cash, ck, M.O., for fast post-paid shipment. WEL-DEX MFG. CO. 


Dept. W-88 


Box 10776, Houston, Texas 77018 
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HEAVY DUTY BALL-BEARING PUMP 


IRRIGATE « DRAIN © SPRAY e CIRCULATE » All-metal, 
rust-proof XB. Stainless shaft. Use 14 HP or larger. 
1 HP for up to 5,200 GPH 60’ high or 3,000 GPH from 
25' well. 114" inlet. 1" outlet. For belt or direct 
CL GOES Morte MORES. 
Type P won't rust or clog, Bronze bearing. 
Hundreds of thousands in use. Up to 2.400 
GPH. 1" inlet, 34” outlet. ....................$8.95 
P'pd. cash with order. MONEY BACK GUARANTEE. 
LABAWCO, Box 4, Belle Mead, N.J. 08502 


umi LI GU ECC RR cR wee OS OR RN ID 


W AR N I N G Li U. S. Surplus high speed 


ae 


milling files going fast. 


; to 1 in. wide. 
{ Get these most useful tools now. 
16 tool set—rovernment cost $109... 
| $ 9.00 to you! 
| i 36 tool set—rovernment cost S265... 
| $15.00 to you! 
inn GUARANTEED. WE PAY POSTAGE. A LIFETIME BUY! 


| TEXAS SURPLUS CENTER,Lancaster,Texas75146 


ue Y 


Splits Big Profits from 
isughest woods — Ends 
Splitting Drudgery 
with 18 ton 
hydraulic power! 


7 H.P. trailer unit squats under power to load logs without dead lift. 
Has 2 speeds, auto-shift, auto-stroke. 26" ram travel splits logs up 
io 34", any diameter — with extended frame and adjustable wedge 
splits up to 60". NEW LOW COST Economy model for farmers and 
small wood lots. Also ask about the 60L Series fcr logs up to 842 ft. 
long—Details free. 


Piqua Engineering InC., Dept. K, Box 605, Piqua, Ohio 


NEW, in G.I. packs. Hardened steel, 

^ i for filing, milling, routing, drilling — 

i A ; any work in metal or wood. Use in 
"a L4 in. drill, etc. Big tools, from 14 


"T y 
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Dune Buggy Bodies in 10 Bright Color 
[Continued from page 47] 

A VW chassis will range in price any 
where from $300 to $500, or more, d 
pending on age and condition. If yo 
shop for a wrecked VW, don’t use on 
with any chassis damage. 

The Sears components come with com 
plete assembly instructions. But unless 
you are experienced with a cutting torch, 
you should have your VW chassis short 
ened and welded by a body shop. Aver 
age cost for having a VW chassis short 
ened is about $80 to $100, but in southe 
California the cost can be as much as $150. 

Sears says that after the chassis is cu 
down, it should take you 80 to 100 hours 
to assemble the components into a fin- 
ished dune buggy, provided you've had 
some previous experience in rebuilding 
cars. 

You can use the VW engine that comes 
with your chassis, if it's in good shape, 
or buy from Sears a remanufactured VW 
engine ready to be bolted in. Big-bore 
kits that increase horsepower by 20 per- 
cent are available. | 

The Rascal is a stable-riding vehicle 
only up to about 60 m.p.h., so it's not 
suited for high-speed turnpike driving. 
Where it really shows its best points is 
off the road—going up hills or through 
woods, even fording shallow streams. 

The Rascal has six-inch-wide tires on 
its front rims and eight-inchers on the 
rear. These tires are the type that are 
used on Formula V racing cars. 'They 
provide a great deal of flotation and grip 
for rugged-terrain mobility. | 

The Rascal carries four persons—two 
in front bucket seats and two more on a 
rear bench seat. 

Easy to maintain. The 120-pound fiber- 
glass body is easy to clean; scratches don't 
spoil the looks of the vehicle, because the 
color is solid throughout. It is fairly easy 
to repair cracks or breaks in the fiber- 
glass body. If you can't do it yourself, 
any shop that repairs Corvettes can do 
the job for you. 

The vehicles are considered custom- 
built cars by most state motor vehicle de- 
partments, and are therefore exempt from 
the safety standards applicable to new 
cars. Your vehicle should be equipped 


with a roll bar, however, especially if you 
plan a lot of off-road riding. 


= = = 


. Regular Price $995 Yours |i") ))2 
when you join the 
Popular Science Book Club 


Yes, the HANDBOOK OF APPLIED MATHEMATICS gives you the 
solution to virtually every math problem you'll ever face in your home, 
your workshop, your business or profession! This practical mathematics 
volume contains 1,128 fact-filled pages and nearly 1,000 easy-to-follow 
illustrations and tables. What's more, you need no mathematical back- 
ground whatsoever to get maximum value out of this amazing volume, 

Twenty-four detailed chapters cover all the math needed for carpentry, 
building, painting, paperhanging, glazing, making excavations and foun- 
dations, machine shop work, electricity, printing, lathing and plastering, 
plumbing and heating, air conditioning and ventilation, brickwork, sheet 
metal work, electronics, and business math. You'll also find huge how-to 
sections on arithmetic, algebra, differential calculus, trigonometry, 
mechanics, the slide rule, geometry, and weights and measures. 

The HANDBOOK OF APPLIED MATHEMATICS will help you 
understand the mathematical principles involved in any problem you're 
trying to solve, or if you're not interested in the principle you still can 
get full use from this amazing book simply by looking up the practical 
problem you're dealing with and seeing how it is solved. This book (regu- 
lar price $9.95) will quickly become the hardest working volume on your 
reference shelf. You'll refer to it again and again because it is thoroughly 
practical, bountifully illustrated, the answer to literally thousands of 
everyday math problems. And it's yours free when you join the Popular 
Science Book Club. 


L. i * 
Your First Selection Is A Practical Guide to the 
Workings of Everyday Things from Air Conditioners to Zippers 
Your first selection is HOW DOES IT WORK? by Richard M. Koff. Own- 
ing it gives you first hand knowledge of the scientific principles behind 
home appliances, natural phenomena, mechanized equipment, everything 
Írom rainstorms to radio tubes. 

Did you know that your TV picture is a single moving spot of light? 
That in an ordinary candle it is the wax that burns, not the wick? That the 
common corkscrew can exert a pull of 300 lbs? No matter where you open 
this book you'll find fascinating explanations and close-up pictures to make 
each point crystal clear. Your auto' s engine? AM-FM broadcasting? Ultra- 
sonics? Home appliances? They're all here. And, to top it Off, this book isa 
bargain. Originally published at $4.50, it’s yours at $2.95 as a member of 
the Popular Science Book Club, 


SPINNING REEL 


Here's what happens when you join the MAIL COUPON TODAY! 
POPULAR SCIENCE BOOK CLUB Use envelope or paste on postcard 
First, vou get a big two book shipment—your $9.95 copy of : sèr = 
HANDBOOK OF APPLIED MATHEMATICS, free, and Popular Science Book Club 


44 Hillside Ave., Manhasset, New York 11030 


Enroll me as a member of the Popular Science 
Book Club right away. Send my free copy of the 
HANDBOOK OF APPLIED MATHEMATICS 
(published at $9.95) and my first PSBC selection, 


your first regular selection, HOW DOES IT WORK? for l 

only $2.95 (regular price, $4.50). Then, every month, you'll i 

be offered the best books published on science, autos and 
repairs, electronics, space, mechanics, mathematics—books l 

Mie want to € Each book will Toe Late fully, in l 

advance, in a regular monthly bulletin, From these advance YW SEÇ , rey Micha; | | 
offers you choose only the books you like during the com- l — Lil be billed $2.95 alae rotta E E 
ing year. To keep your membership you need only buy one | stand that I need accept only one more selection dur- 
more Club selection (after HOW DOES IT WORK?) within ing the next year to retain all membership benefits 
the next year. You get big discounts on every Club selec- l SM Pa Sean 5 
tion offered. Even after receipt you can examine each book | eae 
tor 10 days and return it if you don't like it. . 
Every selection you accept brings with it a free surprise | 
gift—perhaps a compact tool, pocket magnifier, math chart, | 
tire tread gauge, or some equally useful item. j 


NAME 


ADDRESS. — 


CITY 


Popular 
Science BOOK CLUB - 44 HILLSIDE AVENUE » MANHASSET, N. Y. 11030 
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Y! Complete Math Reference Library 


I e | | | [|] 


Now Annoying 
Squeaky Hinges 
Can Be 

Sprayed Quiet. 


One sw-o-o-sh is all it takes to get rid of the 
of a stubborn hinge 


nerve-wracking squeak 
when you apply new 3-IN-ONE 
Oil Spray. Lubricates. Cleans. 
Polishes. Prevents rust and 
tarnish. Get 3-IN-ONE can 
or new aerosol spray at all 
hardware stores. 


3-IN-0NE 


HOUSEHOLD OIL 


T R EAS URE 
Find buried gold, silver, 
coins, treasures. 
5 Powerful models. 

Write for free cR " 


Sp) RELCO "7 $ 


BOX 10639, HOUSTON, TEX. 77018 


"es 


ry BUI ILD THIS TSKE 
" BUILD A A RACING KART! | 


Build frame for less than $10! 


KIDS.: 


| 

Learn how you | 

can buy used | 

engines $15 Up, £m yan SN a Nr | 
new engines $30 = as meet Om 0), oh 

with FREE con- | 


fidential list and H 52 for plans TUS type) or 
coupons when you soi 10« for brochure describing plans: 


order your plons 


PLANS, Box517 Dept. PS-8 Omaha. Neb. 


HEARING AIDS 
25 oF DEALER 


PRICES | 
LARGEST SELECTION of tiny, all-in-the-ear, behind 

the ear, eyeglass and pocket models. FREE HOME 

TRIAL. No obligation. Money back guarantee. No down 
payment. Easy terms. No salesmen or dealers. Order 
direct, save 5596. M for free catalog. PRESTIGE, 
Box 10947, Houston, 


Dept. D-35, ex. 77018. 


TUNER CONVERTERS. 
standard radios. 


can made, solid s 


BOB ë = Em. 


$5.95 


CaMB eaaa ce 
6118. Worid Wide Short Wave. 
5, 41 meer Er Ay -:55. 95 
6125. TV Wireless Microphone Transmitter .. $8.50 
Money back ruarantee. aie = aL. 
Johnson Smith Com 18, Detroit, Mich. 48224 


Send is catalog of 2 2000 SOR HAC. Hobby & Novelty Items 
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pt Cal Converter 


Use with 

Hear dramatic 

events while they, happen. Ameri- | 
or Police. & Fire Calls. 

| 50-164) ... 

a: 20, For Aolice & Fire Calls. 


“a: | builds up. Direct the cool air upwards 


Keeping the Cool in an Air Conditioner 
[Continued from page 159] 
attempt should be made to operate the 
fan motor in this condition. 
A loud noise from the fan could be 
caused by worn or dry bearings or by a 
loose blower wheel. Tightening a squir- 


 rel-cage blower may require a long-arm 


-me 


setscrew wrench (such as Sears Crafts- 
man 9A446673). You may not be able to. 


| see the setscrew itself. Look for a notch 


in one of the blades on the side next to 
the motor—an access opening directly 
over the setscrew. i 

If lubrication of dry bearings does not 
eliminate bearing noise, you'll have to 
remove the motor and take it to a motor 
shop for bearing replacement. To lubri- 
cate, look for a screw or a plastic plug on 
each of the motor's bell housings, and 


| lubricate with a light, high-quality oil at 


the beginning of each season. Be sure to 
replace the screws or plugs. 

Common troubles. Don't overlook the 
more obvious problems of the air-move- 
ment system—the cooling fins and the air 
filter. A tremendous volume of air moves 
through your air conditioner in a sum- 
mer's operation. Check the filter every 
two weeks, and replace it when it can't 
be completely cleaned. Should the coils 
themselves become clogged, use a com- 
mercial solvent such as Aqua-Sol or Cal- 
gon coil cleaner, available from refriger- 
ation-supply distributors. 

Also available is a “fin comb" for 
straightening bent or damaged cooling 
fins. Any condition that retards air flow 
can cause the evaporator coil to frost 
over. This in turn blocks air passages 
and results in loss of cooling capacity. 

Should the air conditioner leak water 
in the room area, check the passageways 
provided to carry the condensate away 


. from the evaporator to the sump at the 


: — zi 


. the air stream. 


condenser slinger ring. If these are 
clogged, clean with a small brush and 
fresh water. 

To help your air conditioner cope with 
its summer load, start it early in the 
morning on hot days before the house 
absorbs radiant heat from the sun. This 
allows it to keep up as the heat load 


for more efficient circulation. Keep cur- 
tains and other obstructions away from 


| | AN THER 
2,000-Hp. Car Tries for New Record GOVT. SURPLUS BARGAINS SAVE: 90% 
[Continued from page 91] 
couplers are used between the automatics 
and the specially designed differential 
units. The automatics will allow Mick to 
keep both hands on the steering wheel. 
They make the 1-2 shift at 220 m.p.h. and 
the 2-3 shift at 320 m.p.h. Final drive 
ratio is 1.6:1. 

Suspension: strong and simple. The 
car’s suspension is simple, yet effective. 
At the front the entire drive unit—wheels 
and differential—are supported on a sin- 
gle, huge, upper A arm that extends for- 
ward from the chassis. The A arm is 
attached to the differential through a 
single self-centering bearing. The rear 
of the arm terminates in two huge 
coil-wrapped shock absorbers. A single 
control arm mounts to the bottom of the 
differential. Total suspension travel is 
three inches. Hydraulic steering is used, 
and five degrees steering angle is pro- 
vided by pivoting the differential. 

Single upper and lower A arms, ex- 
tending back from the chassis, support 
the rear drive unit. Coil- wrapped shocks 
control the limited three-inch travel. 

The cockpit is located between the two 
engines, with the driver completely en- 
closed in an extremely heavy roll cage. 
Controls consist of steering wheel, shift 
control, throttle, parachute actuator. 

You guessed it. Braking will be 
achieved with parachutes. An eight-foot 
ribbon chute is jettisoned at 200 m.p.h., 
and a 16-foot ribbon chute is deployed for 
final braking. Stock Ford T-bird disks are 
used for low-speed braking. 

He's using low-profile Goodyears. Alu- 
minum wheels with outside diameter of 
19 inches were machined from solid bil- 
lets. 'The two-piece design bolts together. 
Tires are Goodyears with an extremely © 
low-profile design—the diameter is 2334 
inches. They have been roll-tested to 500 
m.p.h., and do not use tubes. 

Thompson had the car at Bonneville 
late last year for shake-down runs and 
came away supremely confident that the 
car is completely capable of running to its 
design speed. Salt conditions permitting, 
Mick and the car plan on making the all- 
out attempt either late in July or early in 
August. He finally sees that goal of the i 
LSR within his reach, and he means to si Send $2.00 BETTER 
take it. "B Today Tọ '> P, 0. BOX 99e HICKORY 7, N. C. 28601 


AUGUST 1969 | 197 


F^ SCAVENGE PUMP dnm pump unit. 
|a" Lx 234” 548^" H. Positive dis-] 

M n A rotary pon a ds pump. 27 V.D.C. 

motor, continuous duty, explosion- -proof. 

UP up to 165 GPH @ 6 PSI. Self-priming. 


| for transfer of gas, diesel fuel, cran kcase 
oll, etc. lamp ports 34” tube. Shpg. wt. 5 Ibs. Govt. overhauled 
condition. Approx, GUT COST $231. Now T^ 95 (Stk. #2026) 


HYDRAULIC PUMP Rated 3 GPM 

" @ 1500 RPM & 1500 PSI. Cu. In. Rev. 

is .600,. Has built-in pressure adjust- 

ee P which varies pressure output 

from 1450 to 1600 PSI, Intake port 

34 tube, Discharge port 15^ tube. By- 

pass port m tube, Variable delivery. Clockwise or counter- 

clockwise rotation. Produces up to 8 GPM @ 3750 RPM con- 

tinuous. Drive shaft is 54” twelve spline. 414^ mounting base. 
Serviceable cond. Tested prior to EE Approx. GOV'T COST | 
$320. S5hpg. wt. 14 Ibs. Special $14 | 


| HEAVY DUTY BATTERY WINCH | 


T Rugged, deluxe winch. Ball bearing con- | 
struction thruout motor & gear train, High | 
rear reduction. Rated cap 3000 1b. pull. 

= Reversing switch, Rugged Sg" plate steel 

| mounting base with outrigger support. 22" Lx 97 Wx 8" I. 

,Jlandles 250% of L4" cable, Built for 12 Vv Tatteri operation: 

| also operates on 6 V at reduced cap. & speed. For Scouts, Jeeps, 

| Trucks, Hoat loading trailers, etc. Shpg. wt. HO Ibs. Approx. 

| GAT COST $400. NEW, 90-day guarantee, Model E-D. $89.50 
(5 HOOD) 


1989] NEW! BIG! 1969 CATALOG 


NX Send 25c for amazing catalog with 1000's of 
eA Ren] bargains in hydraulics; electrical, marine, auto- | 
*ddomotiva | motive items, etc. Order from ad. All prices | 
FOE Culver City. 50C>, deposit required for 
NEBORNE SAES COD, Cal. res, add 56> sales tax, Include zip, 


Satisfying world-wide customers since 1945. 


AIRBORNE SALES CO. — Dept. NIH 


8501 Stellar Dr., Box 2727 + Culver City, Calif. 90230 


REPOWER with a 6 or V-8, H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. State year 
& model. Jeep or Scout. Want fast 
| action? Give us FULL INFORMA. 
TION. Send $25.00 Dep. and we will 
ship correct kit, bal, COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


| HOOSIER MACHINE PRODUCTS CO. 
314 5.E. 6th 5t., Phone 276-3442, Pendle ton, Oregon 97B01 


SAVE MONEY on finest domes- 
lic and imported hardwoods . all 
. dimensions. Over 1500 items for the 
home craftsman and woodworking 


VENEERS- TOOLS i ydg crgo doge pege aber 

Shop Equipment + Supplies 9/7374 CATALOG READY 

PO 1 R e qm dress and 4 o cover hand ini 
: 0stage. WHITE... 

a owes CRAFTSMAN Wood 


Discount Prices H Service Co. Dept. B-89 
2729 Mary Street, Chicage, III. 60608 


WHATS HE DOING! 


Making a Concrete 
Flower Pot! ... and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 
Rush $2.00 for book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world's largest mold manvfacturer. 
Over 350 designs to select from. 


RECHARGE ALL BATTERIES 
Only Everlite T | 


e Charges 6 batteries 
e Charges 3 times faster 
è Charges all batteries 


Including hearing aid, flashlight, 
lantern, radio, in fact any battery 
up to 12V. Save Money and have 
the convenience of fresh batteries 
always. Simple and 100% Safe. 
Plugs into any 115V. outlet. Guar. EP 
for one year. Send $6.95 $6.95 ` 
plus .65 for siippa Rm 


Southern Customers Write to Dept. B- 89, Box 65, Sarzsota, Florida 


BUILD THIS MINI-BIKE—YOURSELF - 
NO WELDING NEEDED 


Lightweight, Rugged. Compares with the 
finest mini-bike you can purchase. Simple, 
inexpensive construction allows you to as- 
semble your mini-bike with ordinary hobby 
shop tools. Illustrated A tlt instructions 
and suppliers parts list. Satisfaction 

j Guaranteed. .................... Plans Only $200 


WESTATE ENTERPRISES 
Dept. S-85, Box 9216, San Jose, Cal. 


95117 


x Detect buried. gold, silver, 
Write for free catalog 
5 Powerful models. 


TREASURE PROBE DEPT PBW 


PO Box 64 LAKEWOOD Á J. 08701 


Simple, sensible, Re se Kut shop tested plans, Build for F 3 
yourself or sell at ppa pro rofit. SAVE 100's $$$. Narrow TE 
waist X3" tall adele P SD rit of the Century'' and new JEN. 
**Spirit of Peace'' with amazing console base or stately PETRE: 
straight dido EDITI, of America'',. ''HOW.-TO'' Photo- HETER. 
pack Plans with FE SIZE PATTERNS tell all-plus d$ E 
CLOCK BUYER'S UID DE. Jet age heavy brass weight. IE 3X 
nempe PDA Westminster, Tube-bell chime move- HEES 
me gorgeon bronze-silver MOVING MOON dials 
LYRE’ pen ulums, finest solid 34' 

walnut or cherrv Jiffy Joint Kwik- 
plan, Rush $2.50 all three plus Free Bonus **Petite Grand- | 
mot er^ plan, as folka have for over bÜ years 


in your home 
Complete instructions & supplies Kit Contains: 
,*Instruction book « Air Lock «Siphon 
y ss Imported Wine Yeast * Chemicals (3) 
Dr. 5* Yeast Nutrient *Saccharometer 
Thc- Complete Kit $4.98 Free catalog 


JIM DANDY Wine Supplies P.O. Box 302305 Cincinnati, Ohio 45230 


INVENTORS 


INVENTIONS—NEW PRODUCTS—IDEAS 


DEVELOPED & EET MM 
or Commercial Appeal & 
DESIGN—MARKETING PATENT SEARCHES DRAWINGS 
Second Decade of Reliable Service to 
E INVENTORS ® MANUFACTURERS * ATTORNEYS 
x United States Patent Office former Patent Examiner 


United Stutes Merger of Army iom Patent Adviser 
Member: United States Cham merce 


EH THE RAYMOND LEE ORGANIZATION T 
g 230-H Park Ave. New York City 10017 212 MU 6-8500 lg 
E SEND FREE "INVENTION RE 


CORD'' Form & 
«IMPORTANT PATENT INFORMATION” W 


*  » Bà W à à B b m m à à E 4 à M B B M b B à * à 4 À à W à à m à R N M *" M * E & B B 


NEL eur aE ——— Zip 


Two Wavemakers for Summer Fun 
[Continued from page 164] 
circumference fasteners for a trial assem- 
bly before lamination; it would be diffi- 
cult to trim the recessed foam core to 
accept the alignment blocks, once the 

laminating has been done. 

Note that the foam disks are an inch 
less in diameter than the plywood. This 
creates a l5" edge recess for the bumper 
rope. After laminating and painting all 
parts, cut the rope to proper lengths, ap- 
ply a generous coat of epoxy to the re- 
cess and the notches at the mouth of 
each slot, and press the rope into place, 
tucking the ends into the notches. 

Reassemble and drill through faces 
and blocks for remaining binder screws. 

Building the Paddle Wheel. Construc- 
tion, here, is simpler. Before cutting, 
divide one of the plywood end disks into 
eight equal parts with four diameter 
lines. On each radial, mark points 134” 
and 6" from rim. Cut disks, tack two to- 
gether with marked disk on top, and drill 
through both 16 times. These drilled disks 
are the inner faces that are screwed to the 
paddle assemblies before the outer face 
and foam core are laminated to them. 

The eight paddles are made by gluing 
a pine cleat at one end of each bottom 
face, as shown on the blueprint. Next, 
attach the foam core to the face (with 
contact cement), butting it snug against 
the cleat. Add second cleat and topface. 

Sand and paint all members before as- 
sembly. Note that outer edges of the 
paddles are flush with the edge of the 
disks, with space at the center. 


Final step of Ball assembly is addition of half disks 
which slip over aligning blocks on both full disks. 
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Why They Turned pel The Falls 


AGC p & i 4|] 


more “than 180 


bling Tna the —— 
et below. 
The engineers are also installing a 


ock starts to move in the future. Highly . 
ensitive measuring equipment will mon- 
tor all vertical or horizontal movement 
lown to 1/1,000-inch. 

- The massive rock face of the Falls is 
ctually composed of a number of layers, 
r strata, which may be separated in 
laces by wide cracks. 

The source of the problem. This seems 
lo be the erosion of a soft, 61-foot layer of 
ochester shale under a hard cap of Lock- 
rt dolomite. This erosion, due to fall- 
1g water, wind-driven spray, and ice 
ccumulation, crumbles the shale and 
ariously undermines the dolomite. Joints 
in the dolomite begin to open up as tension 
9oroduced by the overhanging rock in- 
reases. Water flows along the joints and 
builds up hydrostatic pressure. Finally 
he cap rock 1s no longer able to support 


in 1931 and 185,000 tons in 1954) break 
off and plunge into the gorge below. 

To study the undermining process, en- 
gineers are probing the condition of under- 
lying rock layers by means of core borings. 

Because shale crumbles rapidly when it 
dries out, a special sprinkler system is 
keeping the Falls moist while the tests are 
being made. The cofferdam will be re- 
moved by December 1 to allow the water 
to flow again before still water collects 
in cracks and freezes—a further danger to 
the Falls. Gs) 


Huge — of talus piled at base of Falls amazed 
engineers. Fallen rock has already reduced clear 
fall of water to about half of its original height. 


fety system, which will give warning if . 


itself. Great masses of rock (76,000 tons | 


B to huy—produces to 11, 0009 heat. 


E WELDER. 


B "TOUCH 


HEAVY DUTY 
WELDER 
“BEST FOR THE MONEY” 


Lifetime 
Guarantee 


Money Back 
Trial 


WELD. BRAZE. SOLDER, CUT, ONLY $185...., 


ANYONE CAN USE. No experience needed. Make or repair 1,001 
items. Operates on 110 V.. 5UA,for pennies. No tanks or refills 
Twin Carbon S controls 
heat for each job, YOU CAN'T GET A BETTER LOW COST 
500,000 in use. LIFETIME GUARANTEE. If inop- 
erative, simply return. We repair xd Aere and ship free. COM- 
PLETE, READY-TO-USE. YOU heavy duty welder in rug- 
fed metal cabinet, ground clamp, der combination terch and 
rad = holder, welding manual and helmet, plus Free $2 pack 
WELD” rods for instant and automatic are, brazing 
| rods, 44°" carbons, solder and flux. 


f= R E pe Additional Extra $2.00 pack welding & 


brazing rods, carbons, flux and solder 


ORDER TODAY ON 10-DAY MONEY BACK TRIAL 


| Sem only 82.00 and pay $16.05 plus C.O.D, & aee. eRe 
send $18.95 and we pay delivery in Continental 


FOUR-WAY WELDER LU, 


1810 S. Federal Street Dept. R3-H Chicago, Illinois 60616 


PISTOL— 
now 
* build your own—SAFE, loads of fun. 
* Add 25c each course for postage. LOW 
SUMMER PRICES now in effect. Over 
= 200 science projects, Order our new 
catalogue now—only 25c. Roy Davis Laborato- 
ries, Dept. PS, 118 West Adams St., Jacksonville, 
Florida 32202. 


LASER FEISTOR SE. 00, How to build. PHASER 


———. $1.00. You have seen it on TV. 


— — 


LEARN TAX PREPARATION 
NOW WITH H&R BILOG 


GET READY TO EARN UP TO / 


$700 


PER MONTH 


Learn tax preparation in your spare time at 


home with H & R Block, America's largest 
tax service. Get ready now to make up to 
$700 a month next tax season as a tax pre- 
parer. Join the ranks of successful H & R 
Block graduates who occupy a respected 
position in the tax preparation field. No 
previous training or education required. Ideal 
for retired people and/or men and women 
seeking full or part time income. Job oppor- 
tunities available for qualified graduates. Low 
tuition cost includes all supplies you need 
for this complete home study course. Write 
for free information. No salesman will call. 


a LES UC Ce = 303.89 
| TAX TRAINING INSTITUTE 
| 4410 Main Street, Kansas City, Mo. 64111 


Yes, please send me without obligation full de- 
| tails on your home study course for income tax 
preparation. 


Lo 


i Name_ 
a 
City... State_____Zip 
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FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I'll prove you can slap on 4" of muscles | 


| to your chest—3" to each arm—give you | 


life-guard shoulders, trim your waist to ath- 


| letic size—give you speedy athletic legs. | 


don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 


| building miracle when you send for my free 


a 


eal 
| 


| P.O. Box 764, Beaumont, 


| with ultra-modern methods—fastl 
| less of age, skinny or overweight, we can 


| Northeostern, Dearborn, Mich. 48126. 


course, Send only 25¢ to cover postage and | 
handling to Joe Weider, Dept. 100-89D2, | 
531 32nd St., Union City, N.J. | 


1 ee Pan 
1 Pe jm a ake s 
k 


MLREN| ETIN G 


ATTENTION ENGINEERS 
INCREASE PRODUCTION EFFICIENCY 


KRETCHMER Plastic Inspection Mirrors— Ad- 


| justable by the touch of your thumb. They 


are non-conductive, practical and durable. 
Order our special introductory offer: Set of 
five—$11.00 postpaid, or write for free 
brochure, American Inspection Mirror Co., 
Calif. 92223. 


» k 
FREE!!! POWERFUL MUSCLES FAST! 


| Fantastic New Discoveries in the science of 


bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of | 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist | 
Regard- 
| 


transform your body to physical perfection. 


| Results Guaranteed! Send for free brochure. 


Universal Bodybuilding, Box 4327  A-34 
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HOW MANY HANDY DANDYS 
DO YOU NEED? 


Handy Dandys are plastic caps that snap 
onto pegboard and hold quarter-twist glass 
jars, such as used for baby food and which 
can usually be had FREE! Ideal for storing 
all kinds of supplies, parts and small tools. 


Sample pack of caps only 10 for $1 — 36 | 


for $3.50 — 72 for $6.00 — 144 for $11.50. 
Postage prepaid in U.S.A. No C.O.D.'s. 
Wickliffe Industries, Inc. 
PS-8, Wickliffe, Ohio 44092 


Thousands of 
p exciting tool 
| values! — 


ier | 


SILVO (BRAND NAME) TOOL CATALOG | 


Thousands of Exciting Tool Valuesl Stanley, | 


Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Rid- 
gid and many other Nationally Advertised 
brands of Tools & Supplies. We 
Coast to Coast at prices Hard to Beat. Send 
25« for our big 132 page tool catalog to- 


day. Silvo Hardware Co., PSD-8, 107 Wal- | 
S nut St., | 


Philadelphia; Po. 19106; 


DRILL SHARPENER 


DEALERS 
WANTED 


SIMPLE & 
EASY TO USE 


GOOD BIT EASIER 
New, patented Per-Fec Drill Sharp-ner holds 


drill points in exact position for sharpen- | 


ing against grinder. Drill rests in the 


| trough on a knurled screw which is adjusted 


with the aid of a spring. For the first time 
one step completes the sharpening without 
moving the position of the drill in the 
trough. Sharpens V4" to V5" drills. Only 
$4.95 ppd. (Grinding wheel not included.) 
T. W. Simpkins Co., 4510 A Montana Ave- 


.! nue, El Paso, Texas 79903. 


;|new surplus. Durable 
| prene rubber. 5' size—2 for $1 + 25g 


P.O. Box 286- 


BALLOONS 


10 ft. size 
+25¢ pp 


Guaranteed brand- 


heavy-duty neo- 


| pp. 10 size—$1 + 25¢ pp. Great fun 
| at beach or play. Huge 25’ size: Inflate 
| with auto air hose or vacuum cleaner 
or fill with locally available gas. Fly 
advt. sign high in sky. Terrific crowd 
gatherer for sales, openings, sports, 
meteorologists, etc. Nat'ly adv. at $10 
—now only $4+ 50g pp—2 for $7 + 
| $1 pp—3 for $10 + $1.50 pp. No COD’s. 


| NOVEL 31- 2 Ave. Dept. B24, NYC 10003 


COMPLETE SPECIAL INVESTIGATOR KIT 
* BADGE x CARRYING CASE $275 
* Special |.D. CARD ONLY * 


First time ever offered! Professional type de- 
lective badge kit and case. Includes profes- 
sionally styled silver badge of extra heavy 


nickel for use by private and special investi- | 


rators PLUS authentic type carrying case AND 
I. D. Card, Limited Supply, Order Now. Satis- 
faction Guaranteed or immed, refund. Only 
$2.75 plus 25¢ to cover post. & handling. 


WESTBURY SALES CO., 


WHEN WRITING TO ADVERTISERS, 


GET MAIL ORDER RESULTS 


Mail Order Advertisers: Popular 


| low cost. If you sell to men, find out how 
Popular Science can bring you the kind of 


results you're looking for. Reach the qual- | 
ity market in the science-mechanical field | 


with an ad in our next issue, Write or tele- 

phone today for complete 
| Harry Fleischman, Popular Science Monthly, 
| 355 Lexington Ave., New York, N.Y. 

Phone: 212-687-3000. ^" 


: Science | 
Monthly offers you top-flight results at | 


information. | 


10017. | 


Dept. GK-72-A | 


ship |.P. 9. Box 434, Westbury, N. Y. 11590 


aulis] USE THIS COUPON TO ORDER all al ell 


How To Use 


drills, routers, 


300 illustrations. 


final 


Popular Science Books 


PLAY GUITAR 
A p i 7 DAYS 


OR MONEY BACK 


ED SALE'S 66 page 
worth $5.00 teaches you to play 


and many nore songs by ear or 
note in seven days! Contains 52 
photos, ST finger placing charts, 
110 popular and western songs; 
a £1.00 Chord Finder of all the 
chords used in popular music; 


Knowledge. 
TOTAL VALUE $7.00 


' $298 
Eib — ALL FOR ONLY 


SEND NO MONEY! l'ay postman $2.98 plus 
v.O.D. postare, Or send 83.00 with order anid 
I pay postare, (Sorry, no C.0,D. outside Con- 
tinental U.S.A.—please remit with order.) 


Unconditional Money-Back Ciucrantee. 
ED SALE, Studio 154-K, Avon by the Sea, N.J. 


BEFORE : 


AFTER 
2 WEEKS | 
146 LBE», 
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GAINS 13 LBS. IN 14 DAYS 
That's what Al Ehrlich did on the Crash- 


Weight Formula #7 Plan. This pleasant, 
natural method has helped thousands of 
other underweight men and women gain 
pounds of healthy weight fast. Crash- 
Weight is a super-packed delicious drink 
with 1800 extra calories. Comes in 2 tasty 
flavors: chocolate or vanilla (indicate 
choice). Free 56-page weight-gaining course 
included. 7-day supply $7.50. 14-day 
supply $14.98. Joe Weider, Dept. 100- 


89CW, 531-32nd St., Union City, N.J. 


07087. 


svsteln ` 


à beautiful song the first day : 


aml a $2,00 Guitarist Book of | 


HAND and POWER TOOLS 

by George Daniels 

Fundamentals and fine points on 
every tool technique. How to get top 
results with saws, chisels, 
including the latest 
convertible power tools. Chapters 
on glues, clamps, abrasives. Over 


[] Send me. A. copies at $1.95 each. 


How To Build Your Own FURNITURE 
by R. J. DeCristoforo 
. New, easy-does-it component sys- 
tem for making perfect pieces of 
every design—even your own! Takes 
you from planning and materials 
roug, construction steps and 
inishing. Covers new ready- 
made parts and hardware. 


O Send me___copies at $1.95 each. 


44 Hillside Avenue, Manhasset, N. Y. 11030 


Please send me postpaid the 
books I have indicated above. 


rasps, 


Name 


Address. — oo 


City | | i 


Always include your 
Zip Code 


when answering 


TREASURE & COIN DETECTOR 


 10-DAY FREE TRIAL 


Mew electronic circuit 


ruarantees at least 3 
TWICE THE DETEC- ae 
TION ABILITY of any 
detector in this price 
runge or your money 
back. Find gold, silver, 
coins, old weapons, etc. ; 
Works through earth, ; f 
beach sand, water, 
wood, rock, etc. New 
circuit gives more 
power, more depth. 

Not a "probe" type 

but a fully elec- D 
tronic, 1969 model - ji 
detector never j 
offered beforeand ; j; 
available only f: 
from VIKING. 

Only detector in 

this price range 
sold on 
unconditional 
MONEY BACK ; f 
GUARANTEE! | 
You must 


2 PZST 
FA!D 


agree it will out- 
perform any detector 
costing TWICE this 
low price or return in 
10 davs for refund of 
cost. Only VIKING 
dares make this offer. 
Fully transistorized, 
uses ordinary 9V battery, 
weighs 2 pounds. Gives 
loud, clear signal when 
object is detected. 
NOTHING ELSE TO BUY. 
‘i? Complete, ready to operate. 
¿di Send $29.95, check, cash or 
; i M.O. for postpaid shipment 
f or $3.00 and pay postman 
' $26.95 plus small C.O.D. when 

Í delivered. 


VIKING DETECTORS 


Dept. V-3, Box 10880 
Houston, Texas 77018 


Take the Guesswork out of Home Improvements and Repairs with 
picture-clear POPULAR SCIENCE SKILL BOOKS — so easy to use! 


A lifetime library of do-it-yourself skills for every home craftsman and handyman 


e Hundreds of photos, diagrams e Easy-reading 6" x ui luxury paperback editions 

4 How To Be Your Own 

HOME ELECTRICIAN 

by George Daniels 

A mine of ready information on 
everything from splices and 
switc 

face wiring and rewiring. New fix- 
tures. 
Trouble-shooting. No electrical ex- 
perience needed. 


O Send me. .. copies at $1.95 each. 


How To Build Your CABIN or 
MODERN VACATION HOME 

by Harry Walton 

Start-to-finish plans for putting up 
smart low-cost cabins, cottages, 
A-frames, and waterside homes. 
Constructing foundations, porches, 
carports, fireplaces. Adding modern 
conveniences. 170 photos, dia- 
grams. PLUS a handy glossary of 
construction terms, 


C] Send me. . copies at $1.95 each. 


MONEY-BACK GUARANTEE —m m a m 


ies to full service wiring. Sur- 


Tools, Outdoor lighting. 


suma. - Jn — 


H -869 


MOMENTOS at ihe infamous 3rd 
| REICH. 10”xi "ust 


HEER Wall inate: "Bronze 
finish with wood grain 
frame. While thev last 


$6.00 Postpaid. 


Our fully illustrated relic 
collectors CATALOG of.. 


| Helmets, Hats, Medals, Pins, 
Badges, Books. Photos. Post- 
ers, Manuals, Stamps, Fl ARH, 


Decals. Arm Bands & othe i P 
hard-to-find items. CATALOG free w itn order 
or Air Mailed to vou for $1.00. W.W. 

Ltd., Box 2063, St. Louis, Mo. 63158 


Searchzn p? 


Should you wait 


years to meet your 
match?? Establish 
new friend NOW! 
The computer has 


smashed the social time barrier. 
Request free questionnaire $10 fee 


payable when you return question- 


naire. 


COM/PAIR SYSTEMS, Inc., PS-4 
194 Nassau St., Princeton, N.J. 08540 | 


OR use new West Coast address 
234 Cazares Circle, Sonoma, Calif. 95476 


Name 
Address 


City 
® COM/PAIR 


MONTHLY 


355 Lexington Ave. 
New York, N. Y. 10017 | 


ISSIFIED ADS $1.75 per word per insertion, payable in for our records. Closin 
g date for Octob 
Mes Mn pes ir ODE. VEN vertisers using P.O. Box Sept. 29) is August 15, No cancellation er Aon Lore, 
ust furnish complete name & street address Send copy and remittance O. K. Kelly, Classified Adv. Mgr. 


AUTOMOBILES & | USE THIS HANDY INDEX HIKE fabian E orc ood ES À 
iD | | re une € ssue. Detai 
M LL n TO FIND WHAT YOU WANT pleni: photographs M refundable. Kits. 
our Picku amper. Pre-cut | oos DRM , dactory discount prices 
, Blueprints. Supplies. Literature 25c. AD NN. drenetes & Services ...... Bu | Catalog 25c. Gilliom Mfg.; PSC; St. 
stock Trailers. Dept. 665. Parsons, | Antiques, Relics & Indian Goods ..... 24 Charles, Missouri 63301. 
sas 61357. Astronauiles ......i.iee ires. „ê| HONDA 50-90-160 Speed Equipment 
"i | oF ag be LI p Fi a 
ND $2. 00 for book on how to build sutnnpnilen € MiG Coe us "e Cams-Big Bore-Stroker. Columbia Engi- 
- own design fiberglass dune buggie! | Auto Supplies & Equipment .......... 2 neering, 2105 E. 37th St., Los Angeles, 
ie 2808 S.W. 29th. Oklahoma atin & Campers CREE, = E a California 90058. 
| Aviation Goa Ek ees cho vy reg SO 
— | fU MOTORCYC " 
RASA en aL: mit aks Bins: Ratterice, Generators, EN ctciigritescs ... 8| sories, Catalog J5c. toon Ph. Lockport 
sen 550- ris E HIHEIMEIH 2.222453» 5*4 3 wo 
PS, P.O. Box 398. Hasbrouck Heights. | Boats, Inboard & Outboard Motors ..... 33 nc lcd O O O O O O ———— 
Jersey 07604. | Body-Bullding, Self Defense Courses ... 43| | MOTORIZE your Bicycle with Lawn 
==] Businaás ODPO [1:11.51 15.l so | Meer Engine, No Welding. Basy, Pins | 
AUTO SUPPLIES & ; Buy It Wholesale .......0..sccceeees 79 $5 00 Mad s, Box 415, Baraboo, Wiscon- i 
EQUIPMENT |i Cameras & Photo Suppli | $s 
EQUIPMENT | Gattooning. Sith Painting. liiiiiitt! 43 | CONVERT Bike to Motorbike—Plans .. . | 
TEED ror Ane = Modern atomo- coms " CurrPhCy o erratia non CR eels 51 ee Go-Cart Plans—$2.00. Snowmobile 
e ales men DOSE curis CXXGUCE Y RUE DOR a 69 | Plans... $3.00. Go-Byk Industries, Roth- 
ana 47866. say, Minnesota 56579 
ae a E Foe m I oes eee en TA - 
JTO Parts for old cars and new. All| Po-It-Yourself .:............... cxx EA 
e& Catalogue $1.10. E ER | Qo Qo ooo Eds 3 
V ee, Witeo natn Sauk rer Farthworms, Crickets, Fromws ......... nn 5 AVIATION à&€. 
EW Heavy Duty CD ignition system. EEE i an Satine UNO T rau 79 i a pes Enclosed Helicopter. 
ails free. Kits $28.95. Assecabled | Electric Trains, Raceways —— CEU E "Executive" Helico Ti cn i gf eis 
95. Dealers invited. Delta Int Hone BOVE a. 4 HERRRENIM ries 101 | ficati 2 elic dg ri Bst 
A ete RT D a Internation- | employment Information ... 2.11.22... pt ications, $2.00. Helicopter Development, 
td. Box 1946PS, Grand Junction. Col- i Engines & Motors .....202020. 000021 14 BOX FOLH, Wasiengton, Mids Oies, 
ERI ——— pyar Glasses, Teles - Mieroi HELICOPTER. One-Man, Portable Kits, 
YDRAULIC Jack repair kits, parts and Fi enger: Telewcones, Mieroseopes - 44 | Plans information 10c, Photos and Three- 
; Packing & Tool Co., Inc., General | For gale ‘Stine ub m 25 view drawings $100 Compcop, Box 1267. 
Box 3, Staten Island. Ñ. Y. 10314 COE eeesenet E 2 05 o 
OD sce ——— BARTLETT Flying Saucer. Amazing ma- 
ODEL CA’ Parts. List 25c. Mateo. 303 | Garden: Suppiies & Equipments... sé] Buia Nevers 400 IM MAR Ove lanl E 
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TRR ERE T C E T T a NU CRESCE T ie M T Government Surplus DEREN MESSEN. Sal es le e powered by ordinary lawn mower engine. 
mane ke Föreign-American, Parts) Oe Se ene 3 asy to bulld. Fun to fly. Complete Plans 
cessory Catalog. 616 Burn- | Hi-Fi. Stereo, Electronics ..... ;,,| Kit Brochure, and Photo Review $3.00. 
, Inwood, N.Y. 11696. M Hannes & Collections ... disi cies F] Wane: Herb Bartlett. Box 3234-B, Scotts- 
LIMINATE costly repairs on new or| Household Pets i 1211111111 11lllll 88 Hain Are nM IIL———————- 
E xt Et a. 3 A r MD S^ | gite, Bupplies Complcie “Atmos,” Oui 
ks automatically. no equipment need- | Ineort —Fxnort ...... s0 | board Airdrives. C “es Airboats. Out- 
x LUE COO eee ee ee eee rus : - 1.00. Banks- 
$6.50 postpaid: foreign add $3.50. Free | ("ventions Wanted ...... tenth nnn H M aa et Werth 
ei eres" BOE 2P oen & Novetos so | dd. ss Tr ore 
y 0 T A VC eee ee UR * ë a + "  - » B *» *» * ru —————————————————ÁÉ'— Qo nn 
OT Corvair Heads—Remair Intake | ??P* bv Mall ....... s. — — 77 . AIRBOAT Plans $3.00; Snowsled Plans 
folds, Free Brochure. Box 1324, G Mar $3.00. Catalog $1.00. Propellers. Esco-S, 
rie, Texas 15050. rand Minerals & 1 j Pussies, ete. E P Rp Rx 5c o Box 3379, Sarasota, Florida 33578. 
MiscollaNeous .:.:..... orn ws ES I 
Model: | heen’ 
AUTO TRAILERS & Monevmaking onpantunities es, 0222222 i 5A HOVERCRAFT č 
CAMPERS Motorcycles. Bicycles & Buppliéa 1:11. 19,  AERO-CAR. Amazing Hovercraft bui 
eS ea GE TT, Musical IBstraméhnte - iin cap S ni n 51 | easily with ordinary tools. ende 
VIED. Botts Fiet CRT FT | ot mter to ome von | cosine power, Carries one man pius, Hor. 
1 ! : . Literature 10c. | oid G ——— E . flys forwa backward, sideways ov 
stock. Trailers, ept. 665, Parsons. | — 4 Gold, Jewelry Wanted’ ....... er. 8a | land/snow/water. Complete COREMGULL E 
357. — 1 0 0 0 0 0 | Personal «c ee ee ee apa eer ree T i plans and brochure, $5.25. AeroProjects, 
ICEUP Camper, Trailer or Pickup- Phonograph, Rec onga, Tapin e eic. acces 20 Or SIE Punon, New Jersey 08809. 
er... Build Yourself. Save! Complete | bl'astles «ee espere eels ay | | 
ns $3.95 each. Cover plans $2.00. Con- | printing’ Multigraphing. efe. | IIIN] aa | 6 ASTRONAUTICS 
se ue Due OF e type Bey $2.95; PR bie Gestation Outfits ...... WH | — ROCKETS. New Illustrated Catzloz oho 
3 r bus or delivery van $2.95. Satis- | nn idi ew Illustrated Catalog 25c. 
ion Guaranteed. Equipment. "Catalog | Kado, Television, 1am Faulpment ..... $4 | Pingle and multistage, ir cones engines 
0 (refundable). Details 10c. Viking | Rematiing Services’ 5::1::::::::::::; @a | technical’ trackers rocket aerial cameras. 
Minnsadts 55403. ubber Stamps & ‘Office Supplies ...... SU Industries, Penrose 32, Colorado 81940 stes 
Salesmen—DiIstributors Wanted AR . 61 ———Á———— — — I(—— 
MOTORCYCLES, BICYCLES Science rit AL Beoniutey ey d EEE pence 2n Boise M S od ia ies nin ^i wa 
| a MS Pe EC RUEDA tat 2 i —À a pr — Cones — Para- 
& SUPPLIES cs eg S da CEU wena BARN OAGMGCUM NK canted 63 | chutes — Launchers. New Illustrated Cat- 
Fishing Tackle, ete. ......... lesse 33 | alog — Rocket Data — Diagrams — 25c. 
NOW Vehicle & Kart Catalog Hop- | Stamp © diecting c. c lv s CEA ES 23 | Rush Delivery, Centuri Aerospace. Box 
accessory—speed and performance | Tools & Machin | HR ERECTUS, AT EONS SEM, 
ipment—manifolds, engine mounts, ex- | Treasure Finders & Geiger Counters .,.. LET E ———————————— 
st systems. Send 25c. G.E.M. Products, "^ i ounters ....102| . DIQUID Rocket Plans $2.98. Amateur 
East St. Charles, Carol Stream, Illi- | Watches. Clocks Sales & Service 17! 100 | Svete Systeme, Box Tol Giaa Gall, 
; 60187. bo Postrema es k: ervice reee 8p PERE ida. , Box 1101, Glendale, Cali- 


202 | POPULAR SCIENCE 


7 BOATS, INBOARD & 


OUTBOARD MOTORS 


NEW, used. rebuilt marine motors. Ma- 
rine conversions. fittings. Free catalog. 
Stokes Marine Supply, Dept. 23. Cold- 
Water, Michigan 49036. 

BOAT PLANS. FRAME KITS. 

BOAT KITS, World's largest catalog— 


Over 200 top designs for the amateur | 


builders. New catalog includes Cruisers. 
Runabouts. Deep vee's, Catamarans. Tri- 
marans, Houseboats. Sailboats from Small 
Sail Fish to 34 ft. motor sailers. large 
selection of inboard and outboard Hy- 
al dicas eend $1.00 for large new plan 

it catalog or $2.00 for catalog plus 
Boat Builder’s Guide. Clark Craft Boat 
Company, 16-S Aqua Lane. Tonawanda. 
New York 14150. 

FIBERGLASS Canoes. Four Exciting 
Models. Easily Assembled Kits. $39.95 up. 
Factory Direct. Free Literature. Riverside 
Canoes, Box 5595-CH, Riverside, Califor- 
hia 92507. 

FREE Catalog . . , Gray inboard, im- 
board-outboard marine engines... gaso- 
line, diesel. Graymarine Corporation. Cola. 
water, Michigan 49036 or Berkeley, Cali- 
fornia 94710. 


PLANS. Full-Size Patterns, Frame Kits 
with step-by-step instructions specially for 
amateurs. Send $1.00 for new 96 page cata- 
iog of over 80 designs. 8’ to 36’ Sail, Jets. 
Inboards. Outboards. Cruisers. Houseboats. 
Hot Boats. Catamarans, Hydros ‘‘plus’’ 
boat trailers. New ‘‘How To Build Boat 
Trailers" book $4.00 ppd. Glen Marine. 
9152 Rosecrans, Bellflower. Calif. 90706. 

KAYAKS—One man $21.00; two-man 
£26.00; Sailboat $45.50. Exciting Sitka 
Kayak Kits known world wide for speed 
and satety. Assemble in one afternoon. 
Free pictorial literature. Box 582-S. Wil- 
loughby. Ohio 44094, 

NEW 1968 McCulloch and Other 
boards 4 H.P. $109... 1!5 $218 
tric $268 . 18 $332 . 

55 Electric $728 . . . All Sizes . . . Lit- 
erature 50c . . . Electra Marine. 1427 
Broadway, Brooklyn. New York 11221. 


BO Molded Fiberglass. Save 


Out- 
9 Elec- 
40 Electric $548 


BOAT Kits. 
money—assemble yourself. Factory molded 
sections bond into one-piece craft, 30 mod- 
els—14' to 32’. Cruisers. Runabouts. 
Houseboats. Sailboats. Big line accessories. 
motors. trailers. Easy terms. Free 80 page 
catalog. Luger, Dept. AC-69. 
Cliff Road. Burnsville, Minnesota 55378. 


—. RACE Boat Plans. Kits. Hardware. 
Hvdros. SEs. Runabouts. Inboard and 
Outboard. Catalog of 24 models. 50c. 
Champion Boats. P.O. Box 9215-B, Long 
Beach, Calif. 90810. 

SUPER or simple: Canoe, Kavak, Sail- 
ing Rig. Accessory plans. Free Catalogue. 


Quicksilver. 115  McGavock, Nashville. 
Tenn. 37214. 
FIBERGLASS. Resin, Foam. Brass, 


bronze screws. Prepaid. no tax. Boat plans 
Catalog 25c. Stiles. 11-8 Mantua Hts.. New 
Jersey 08051. 


ret MEM SBÓSELSSGIBLLLI!U AL.oóigwg)ÁZÁLZSÁGDO)GIZÍBÉÉBIDOODDALOOIISQ)1LG SC L8 


BIG Discounts... Conversion Kits... 
Marine Engines... Manifolds... Trans- 
missions . . . Outdrives , , . Free Bro- 
chure. Star Marine. Berkeley. Calif. 94710, 

MARINE or Travel Trailer discount 
equipment; 
able $10 order). Walters Marine Supply 
Inc.. 2620 Deepwood Drive, Wilmington, 
Delaware 19803. 


| SEND $1.00 for book on building fiber- 
class boats. Melvin Willis, 2808 S.W. 29th. 
Oklahoma City, 73119. | 

Nvlon hull 


/ KAYAK Boat kits, 
needs paint or dope, 
dav, Fast & easy to handle. Circular with 
photos 15c. Stratford Trailers, 
Stony Creek. Conn. 06405. 


^ SAILKARTING — Fantastic wind-pow- 
ered fun on wheels. Plans 51.00. Wind- 
craft. Box 214, La Mesa. California 92041, 


g BATTERIES, 
GENERATORS, ETC. 


HYDRAULIC Jack Repairing Manual: 
£3.00. C.O.D. accepted. Bayerco. 938 Betty ` 
Avenue, Neenah. Wisconsin 5*956. 


| 9 


| Supplies. Send $2. Refundable. 


1300 East | 


catalogs $1.25 $1.50 (refund- | 


never | 
assembles in one 


JTI86SEK.. 


ELECTRICAL 


SUPPLIES & EQUIPMENT 
ELECTROPLATING And 
For For- 
mulas. Equipment Guide, Operation Data 
And Catalog. HBS Equipment Division. 
Dept. NT, 3543 East 16th. Los Angeles. 
California 90023. 


APPLIANCE — Lamp parts. Wholesale 


Equip ment 


catalogue 25c. Seco. 109 South 20th Street, 


Birmingham. Alabama 35233. 


10 WELDING, SOLDERING 
= WELDERS — 110 220. 


$53.50. Morris, 1070 Inner, 
New York 12303. 


11 DO-IT-YOURSELF 
J WATER!! 


150 Amperes 
Schenectady. 


Drill Your Own Well the 
easy, economical way with Amazing New 
Invention. Save 75%. Free information. 
DeepRock Driling Company. Opelika. Ala- 
bama 36801. 


WATER! Drill 
$25.00. Sample 
Box 238, 
sey 07604. 


eee — UK 


STOP Sweating Drippy Cold Water 
Pipes, ''Dri-Pipe Wrap" 
the job. Send $2.00, Dri-Cover Products. 


Shallow well, Under 
instructions $2.00. Arwel. 
Hasbrouck Heights, New Jer- 


P.O. Bo ©. Box 10 10B. Oakland, New Jersey 07436.| . . 


SWEATING dripping toilet tanks? Quick 
remedy, easily installed. Kits $2.00. Dri- 
Cover Products, Box 10B. Oakland, New 
Jersey 07436. 


12 HOME CRAFTSMAN 


~ FOUNDRYETTE 2400 F. 115 to 48 Ib. 
capacity. Circular 10c. Kansas City Spe- 
cialties. Box 193. Middleton. Wis. 53562. 


WOODWORKING Catalog and Manual 
25c. Plus free ''101 Project Ideas.'' World's 
most beautiful veneers, lumber, plywood! 
Wood finishing. upholstery supplies. Cane. 
Lamp parts. Furniture hardware, Animal 
Whittling blocks. 2.000 workshop products. 
Constantine 2053-M. Eastchester Road. 
Bronx 10461. 


FREE: New 136 page handicraft catalog. 


| Supreme Handicrafts. Box 395-PS. Sioux 
Falls, South Dakota 97101. — | 
SPANISH Furniture Plans. Send 
stamped, addressed envelope for circular. 
Plans. Dept. PS. Box 12091. Parkville. 
Missouri 64152. 
$21.00 HOUR Profit Possible — from 


Business. Write: 
North, Hopkins. 


Home Picture Framing 
Japs, 126-LM. Seventh 
Minnesota 55343. 


CABINETMAKING Made easy ; 
“How To Make Formica Counter Tops.’ 
two excellent Guides let you build Kitchen 


Cabinets and Counter Tops like profes- | 
sionals. Extraordinary Guides bring Mas- | 


ter Craftsman’s shortcut methods. Satis- 
faction guaranteed. Write: Japs, 126-L 
Seventh North. Hopkins, Minnesota 55343. 


SQUAREKNOTTERS: Make belts. hand- 
bags. lanyards, dog leashes. etc. Special 
offer! Beginner's book. catalog and quality 
cord samples 25c. P. C. Herwig Co.. Dept. 
71-P1. 264 Clinton St., Brooklyn, New 
York 11201. 


STAINED Glass lam kits and supplies. 
Catalog 10c. Ascherl Studios, 869 Center 
Road. Hinckley. Ohio 44233. 


COMPLETE Instruction for stripping 
furniture. professional results. $1.00. Old 
South. Depot. 806, 224 South Liberty Street 
Annex, Winston-Salem. North Carolina 
27101. 


BLUEPRINTS. Lathe milling attach- 
ment. Details. Dan M. Potter, Box 73, Ce- 
dar dar Rapids, 1 Iowa 52406. 


FINEST wood carving tools. supplies- 
catalog 25c. WOODCARVERS Shop. 3112 
West 28th. Street, Minneapolis, Minn. 55416 


STAINED Glass Hobby Supplies. In- 
structions. Wittemore-Durbin. Box 2065X 
Hanover. Massachusetts 02339. 


13 TOOLS & MACHINERY 


BIG 170 p page tool and hardware diets: | 
| Woods Lane, Somerdale, New Jersey 08083. | 


$1.00. Refundable. Eiwick. Dept. 111 


MILLING "Machine. Large 11x17 Blue- 
prints $2.00. mailed promptly. Microm, Box | 
' 9313-A. Santa Ana, California 92707. 


insulation does | 


* 
| 


| Long established school. 
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and. | 


| Send only $1.00 
| $10.00 or more). 
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SM^LL Inm neórv Furnaces, Supplies. 
| Free Literature. Pvramid Co., 3736 South 
Tth. ave c. PhoeL N. rizona 85041. EN 

^ MICROMETERS — Indicators — Rods— 
Lathes—.r:cc.ssories. Campbell 1424 Bar- 
clay. Springfield. Ohio 45505. 

14 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C. 
power plant. Plans $2.00. R. Schmauss, 


1228 E. Cass St.. Tampa. Florida. 
18 CAMERAS & PHOTO 
SUPPLIES 


PHOTOGRAPHY For Pleasure or profit. 
Learn at home. Practical basic training. 
Free booklet. 
American School of Photography. 835 Di- 
versey Parkway, Dept. 676-028. Chicago. 
Illinois 60314. 60314. 

X FREE! FREE!—Photographic and opti- 
cal bargain book. Jimsco. Dept. 4AE. 9006 


Waukegan Road, Morton Grove. Ill. 60053. 
MOTION PICTURE & 
COLOR SLIDES 


175-FOOT 8MM, PREVUE MOVIE . : 
Only $1.99. See Laurel & Hardy, Cha lin. 
Fairbanks, Keystone Cops, Gish. Pickford. 
Chaney , . . comedy. drama, adventure, 
historv from the silents! Taste the fun of 
great movies right at home! Order today 
specify standard or Super 8. Free cata- 
log. Blackhawk Films. 701 Eastin-Phelan 
Bidg.. Davenport. Iowa 52808. 


FREE! 64-page catalog, 8-16mm film. 
supplies, processing equipment. Superior. 
442-448 N. Wells. Chicago, Illinois 60610. 


39MM. COLOR SLIDE. SAMPLER . 

2" x J” $1.00. Free catalog 
Hundreds of cota ... travel, circus. wild- 
life, flowers. railroads, war. etc. Order to- 
day. Blackhawk Films. 702 Eastin-Phelan 
Bldg.. Davenport, ort, Iowa 52808. č —  — 

— FREE Cata Catalogues. 5.000 8-16MM Films. 
International-S Films, Greenvale, N. Y. 

16MM SOUND-Projectors. Films. New. 
Used for dco Free Catalog, National 
Cinema. 333 W. 57th St., New York City. 
New York 10019. —^ — — .— — o 

35MM COLOR Slides, 10,671 Individual- 
ly Sold. Described Encyclopedia-Catalog 
10c. Wolfe Worldwide. Dept. 16-79, 
Angeles. California 90025. 

imm SOUND Features And Shorts. 
Bedner, 5300 So. Talman, Chicago 60632. 

SP ACE-Nature-Underwater slides. Sam- 
ple slide 25c, free catalog. IMRE. Box 608. 
Dana Point. California 92629. 

UNUSUAL movie supplies. Free circular. 
Esoh. 47th Holly. Kansas City. Mo, 64112. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


QUALITY COLOR PROCESSING 
IF You care about your color film, 


you 
ought to know abovt PCL. Send for free 
catalog. Professional Color Laboratories, 
De 


t. 8PS. Roselle, N.J. 07023. 


HOBBIES & 
COLLECTIONS 


PRESIDENTIAL campaign buttons. Free 
list. Bristow, Box 1460-P. Los Gatos. Cali- 
fornia 95030. 


COLLECT Military Miniatures, 500 mod- 
els. Catalog 50c. Bussler. Box 1071-E, Wol- 
laston. Massachusetts 02170. 


23 MINERALS 
PRECIOUS STONES 


ILLUSTRATED Mineral & Rock Cata- 
log. 54 pages and 150 illustrations of more 
than 400 educational and scree mineral 
and rock specimens. 23 years in business. 
(credited on first order. 
FREE crystal with each 
FILER'S, P.O. Box 985, Loma 


catalog! 


Linda. Calif. 92354. 


EARTH Science Rockhound E Magazine 
Subscription $2.50. Sample 35c. Box 550- 
PS, Downers Grove, Illinois 60515. 


GOLD—10 Small Nuggets Panned from 
Oregon Streams, $1.00. Robert Brandt. 
Sweet Home. Oregon 97386. 

24 ANTIQUES, RELICS & 
INDIAN GOODS 
ORIGINAL Antique Telephones. Illus- 


trated Catalogue 30c. Telephone Company. 
Turtle Lake, Wisconsin 54889. 
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25 FORMULAS, PLANS, ETC. 


pith Rati i Bare ied i ir ai notice ceteri rie nd idet ly er I 


— ANY Formula $3. 00. e E 
turing Treatise 10c. H. Belfort, 192 N. 
Clark, Chicago 60601. 


26 SCIENCE & CHEMISTRY 
SOLAR Flying Saucers. Brand New-Solid 


State Engine-Fantastic Performance-Flies | 


Miles on Sun's Power-lifts animals-sends 
messages-parachutes. Build Many-Easily- 
Inexpensively with Everyday Materials. 
Complete plans. descriptions, drawings, 
plus Free Spacetronics Catalog-$1. Single 
Catalog-25c. Spacetronics, Box 31043-PS. 
San Francisco, California 94131. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines. 
launchers. trackers, rocket aerial cameras. 
technical information. Fast Service, Estes 
Industries. Penrose 6. Colorado 81240. 


CATALOG OF Ver-ry Interesting Prod- 
ucts—25c. (free with any purchase—see 
our other ad!) Kenrus-G, B-723, Me- 
tuchen. New Jersey 08840. 


m Á 


FREE Periodic. Classification of Ele- 
ments and Conversion Tables With Cata- 
log 35c. Chemicals. Apparatus. Biology. 
Mia ANM Scientific, 7053 N. Clark, Chi- 
cago 


-O MEME. EE. OGRNUNUNDDRNRUND 


= = D CHESS Rules $2. 3-D Chess Boards 
$10 or $20. Box 6531-K, Hampton, Vir- 
ginia 23368. 


[md 


SAVE! Quality Scientific "Supplies — 
Chemistry, Physics, Biology, Mineralogy 
(Money Back Guaranteed)—Catalog 35c 
(Refundable)—Dale Hawkins, 24146 Na- 


ranjas, South Laguna, California 92677. 


100 ONE Minute time delav fuses! $1.00. 
240-$2.00, 700-$5.00. Use with rockets, ex- 
periments, etc. Kenrus-G, Box 723, Me- 
tuchen. New Jersey 08840. 


GIANT Chemistry, Astronomy, Biology 
Catalog 35c. UFO Detector, Plans $1.00. 
Xercon, Department PS-869, 8542 Oglesby. 
Chicago, Illinois 60617. 


CHEMICALS, Apparatus, 
Biological Supplies. 1969 Catalog  35c. 


Wisconsin 53925. 


"MASER PISTOL''—Bulld A Model Ma- 
ser Pistol, $1.00, for science outline course, 
j3lans, drawings, where to get parts. Add 

c for poran Catalog 25c. The United 
Science Federation, Green Cove Springs, 
Florida 32043. 


35.000 VOLT Continuous spark genera- | 


tor, cheaply made in minutes. Plans, $1.00 
and  self-addressed, stamped envelope. 
Lawrence Engineering, Box 18366, Phila., 
Penna, 19120. 


MERCURY! Precious Quicksilver mm 
unique liquid metal. Fantastic! Vial—$1. 00 
+ Free Experiments. Shannon, Box 34, 
Parsippany, New Jersey 07054. 


“FANTASTIC” — 1971" — “SCIENCES”. 
Plus Space Sciences—Rush Your Order 
For All New Catalog—Only—25c. The 
United Science Federation, Green Cove 


Springs. Florida 32043. 


ROCKETS. Launching Materials, Flving 
Saucers. Balloons, Cannons, Etc. Free 
49241 ^. Zeller, Box 66, Hudson, Michigan 


CHEMICALS and apparatus for indus- 
trial, analytical and d Jaboratories. 
Catalog 50c. Dept. M-26. Biological Supply 
Co., 1176 Mt. Hope AVe., 
York 14620. 


ROCKETS! Flying models, engines, igni- 
ters. Send 25c for News-A-Log. Develop- 
ment Corporation. 
Indiana 47274. 


TESLA Steam Turbine 200 H.P., 
RPM. Build !4 size model for under $20.00. 
$3.00 brings complete. Fan Industries, Box 
7544, St. Paul. Minn. 55119. 


ROCKETS!! Flying models—2000 feet 
altitude with powerful motors, Tubes. 
Cones, Parachutes, Launchers, Igniters. 
Exciting new Catalog—rocket data—dia- 
grams—25c. Fast Delivery. Centuri Aero- 
space. Box 1988, Phoenix, Arizona 85001. 


TINY-Rockets from ordinary paper soda- | 


straws blast in smoke and flame nearlv out 
of sight! Copyrighted instructions $1.00. 
eo RR2F, Hagerstown, Indiana 


ILLUSTRATED Catalog: Chemistry, 
mineralogy, biology 25c. Tracey Labora- 
tories, Evanston, Illinois. 
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| Scientific, 


Microscopes. | 


| CASTOLITE Liquid Plastic pours like 
Sheard Science Supplies, Inc., Columbus. | CASTOLITE Liquid Plastic p 


.| Clear, Colors. Embed real flowers 


Rochester, New 


Route 3-5, Seymour. | 


9.000 | 


FREE Rocket sent with catalog 25c.. 
8886 Melvin, Livonia, Michi- | 
gan 48154, | 


FREE!! 2 insect eating plants when you 
send for our 60c catalog. A $1.50 value! 
Free merchandise! See catalog! Franks 
D Co., P.O. Box 156, Martelle, Iowa 
52305 


SEARCHING For Economically Priced 
Chemicals and Apparatus? Gifts With ! 
Catalog—35c. Starr Scientific, Manitowoc, : 
Wisconsin 54220. 


LABORATORY Supplies at Discount | 
Prices. Catalog 35c, Deluxe Scientific; 
Manitowoc. Wisconsin 54220. —— — 

“SNOOPY Or Charlie Brown" | 
Build Your Own Version Of These Great 
Types Of Flying Saucers. Fly Around The 
Living Room, Anywhere. Hover, Land. 
Powered by small electric motor. Plans 
Include. Where To Get Parts. Manufac- | 
turers Names, Addresses. Costs only a few 
dollars to make. $1.00 add 25c for post- 
age—Catalog 25c. The United Science Fed- 
eration. Green Cove Springs, Fla. 32043. 


SEARCHING For Economically Priced 
Laboratory Supplies? Gifts With Catalog— 


25c. Hagenow Laboratories: Manitowoc, 
Wisconsin 54220. 
MICROSCOPE Slides: plant, animal, 


other, Catalogue 25c. Russell Microscope 
Slides. 2442 El Lujo Way, Rancho Cor- 
dova. California 95670. 


enee e Git Lh iu .L Scd a o 


SAVE on casings, endcaps. Underwater 
Fuse 75 feet $1.00. Professional red fuse 
50 feet $1.00. Weingart's book ‘‘Pyrotech- 
nics'" $8.50. Catalog 25c with samples 50c. 


I Box 28. River Edge, New Jersey | 
07661 = : 
CASINGS, lowest prices. Underwater 


fuse 75’ $1.00 Professional Fuse 50’ $1.00. 
Catalog 25c. with samples 50c. Arwel. Box | 


236, Hasbrouck Heights, New Jersey 07604. 


CHEMICALS, Laboratory supplies, fuse. 
casings. Lowest prices—Fastest service 
anywhere! Catalogue plus formulas, in- 


structions . 50c. Pyrocenter, Box 9591, 
Arlington, Virginia 22209. 
27 PLASTICS 


water and hardens like glass Snot neat. 
utter- 
flies, photos, coins. Also new molding for- 
mulas for perfect reproductions. Illustrat- 
ed booklet shows HOW. Send 25c—Dept. 
9/102J. CASTOLITE; Woodstock. Ill. 6 60098. | 


PLASTIC Embedders, Jewelry Workers. 
We have evervthing. Moulds, Findings. 
New Catalog 25c. David Co., 861 Broad 
St.. Dept. P, Providence, R. I. 02907. 


30 GARDEN SUPPLIES. : 
& EQUIPMENT 


TREES SICK? FREE BOOKLET de- 


trees. $1.49. Guaranteed! Vita-Spike., 3527 
Aquilla So., Minneapolis, Minn. 55426 


"^ GROW Delicious Super Melons Year 
Round Indoors or Out. Money Back Guar- ! 
antee. Send 50c to ''Super Melons'', Box 
1174, Plymouth, Michigan 48170. 


32 REAL ESTATE 
J GOVERNMENT Lands . . . Low as $1.00 


scribes amazing Injection, Treat ott sons 


Acre, Millions Acres! For ‘‘Exclusive Copy- | 


righted Report”... plus “Land Opportu- 
nity Digest" listing lands available | 
throughout U.S., send $1.00. Satisfaction | 
Guaranteed! Land Disposal. Box 9091-EH. 
Washington. D.C. 20003. 


PRORA uon COMES D MOL OLLI lloc eme mage mr 
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NORTHWEST Wooded Wildlands as low 
as $950. Total Price $50 Down $25 Month. 
5-10-20-40 acres for people who love the | 
land. . A piece of wilderness to preserve 
for vour own forever. In Northern Idaho. | 
Northeastern Washington. and Western: 
Montana. In the heart of lakes and big 
game country. All covered with growing: 
timber. Access, Title insurance with each ! 
tract. This is select land with natural | 
beauty, recreational and investment val- | 
ues. We have tracts of many types and 
sizes from which to choose. including 
beautiful Northwest Waterfront property 
on the Pend Oreille. Priest and Kettle 
Rivers; and property on Pend Oreille Lake. 
Your inspection welcomed. Write us for 
free list, maps and complete information. 
Write to: Dept. WHC. Reforestation, Inc., 
P.O. Box 8146, Spokane, Wash. 99203. 


a so ee 


CENTRAL Ontario—Choice 640 acre | 


avallable— 
Maps. pic- 


Sportsmen's paradises still 
$20.00 plus $6.50 Taxes vearly. 
tures. $2.00 (Refundable). 

Bureau, Norval 3, Ontario, Canada. 
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Information ' nois Research Farms, 
| Henry, Illinois 60050. 


$1 ACRE—Canadian Border — hundreds 
campsites, islands, farmlands, directly 
from tax authorities, (Non-profit) Lists, 
photographs mailed. Register, Room 11, 
110 Church Street. Toronto 1, Canada. 


CANADIAN Vacation Lands; Full price 
| $385.00. 40 acres, $10 month. Suitable cot- 


| tage sites, hunting, fishing, investment. 
Free information. Land Corporation 
3768-D Bathurst, Downsview, Ontario, 
; Canada. 


THE Only *No-Risk Land Purchase 
Plan" in America , . . 10 year money-back 


Investment homesite in Boiling Spring 
Lakes.. the multi-million dollar, 14.000- 
acre development on the Carolina Coast. 
All facilities, electricity, roads, motel, golf 
course, country club, Aonar in. Private 
ocean beach, 50 fresh water lakes. 14-acre 
homesites as low 25,$695.00; $500 "down. 
$7.65 monthly. Write for free literature. 
(Not offered to residents of California, 
Florida, New York.) Boiling Spring Lakes, 
Southport 2M, North Carolina 28461. 


NEW!—FREE CATALOG! Giant Fall- 
Holidays edition! Over 4,000 properties de- 
scribed, pictured—Land, Farms. Homes. 
Businesses— Recreation, Retirement. Se- 
lected best throughout the U.S.! 69 Years’ 
service, 515 Offices, 40 states Coast to 
Coast. Mailed FREE from the World's 


Largest! STROUT REALTY. 60-ZB E. 
42nd St.. New York, N.Y. 10017: "7-ZB 5. 
Dearborn, Chicago. Ill. 60603; 521-ZB E. 


Green, Pasadena, Cal. 90013. 
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WRITE for Your copy of our "Summer 
Special", it's Brand New & Free! Latest 
bargains in Real Estate; actual property 
photos. SAFE-BUY Real Estate, P.O. Box 
589-PS, Little Rock, Ark. 72203. 


VACATION lands: Canada: $4.00 acre. 
Free information. Tax Corp.. Suite 204-D 
1255 University, . Montreal 110. 


FREE 208-page real estate catalog. All 
types property, coast to coast. UNITED 
FARM AGENCY, 612-PS West 47th St., 
Kansas City, Mo. 64112. 


BUY CANADA $10.00—10 ACRES 

THOUSANDS Of Tax Sale properties 
direct from municipal authorities. No mid- 
dlemen. Over 80 years of land bargains. 
Atlantic to Pacific. Hunting, Fishing. Va- 
cationing. Farms Investing Easy driving 
distance U.S.-Canadian border crossings. 
Areas researched. Most unique land ser- 
vice in whole wide world. Guaranteed risk 
free, Photos. Maps, Lists mailed. BUREAU 
OF CANADIAN TAX LAND SALES, 16 
da 613. Court, Thistletown, Ontario, Cana- 
a : 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


FREE . . . Wholesale Catalog, Beads. 
Spinners, Lure Parts. Sinker Molds, Jigs, 
43614. Finnysports (PE) Toledo, Ohio 
43614 


FISHERMAN'S Dream Book -Free 170 
pages Sweetest pocket-size catalog ever. 
Do-It-Yourself stuff galore; Net Making, 
Rod Building, Sinker Casting, Worm 
Moulding. Fly Tying. Fish Smoking, Bait 
and lure components-Evervthing! Latest 


| tackle ’n gadgets. Netcraft Co., Box 5510, 


Toledo, Ohio 43613. 


FREE 1969 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle, Archery, 
Hunting and Camping Equipment—Thou- 
sands of items. Cabelas’ Inc., Dept. R. 
Sidney. Nebr. 69162. 
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CUSHIONED Stadium Seat or Boat 
Chair. Supports up to 300 pounds. Red or 
. Breen upholstery $6.95. Add $1.00 postage. 
Miller, Dept. 19-B. 30 Orchard Street, 
Dover. New Jersey 07801. 


HOUSEHOLD PETS 


LIVE Seahorses. marine specimens 
aquarium supplies. Illustrated catalog 15c. 
Marine. Box 248-307. Dania. Florida 33004. 


38 BIRDS & ANIMALS 


RAISE Rabbits for us on $500 month 
plan. Free details, White’s Rabbitry, Mt. 
Vernon, Ohio 43050. 


MAKE cE Big Money raising Chinchillas, 
Rabbits, Guinea Pigs for us. Catalog—25c. 
Keeney Brothers, New Freedom, Pa. 17349. 


$500-$800 MONTHLY. Raise small lab- 
oratorv-breeding stock for us. We s phi- 
equipment, breeders and instructions. Illi- 
Dept. SPB-8, 


EARN $10,000 Yearly Raisin 
Rabbit Wool and Breeding Stock 
Information-25c coin. American 
Company, Malta 1, Montana 59538. 


39 EARTHWORMS, 
CRICKETS, FROGS 


Angora | 
for wus. 
3 


| 


EARN Money raising fishworms for us!| 46 
Exciting details free! Oakhaven-121, Cedar | 


Hil. Texas 75104. 


FREE 
Raise, Sell Fishworms, 
African Worms, Carter 
Georgia 31780. 


MAKE Money Growing Fishworms. Out- 
standing new breed, Large size. tough.. 
hardy. Plenty of Action. Fish can't resist. 
Free Information. Fain's Hatchery-27, Ed- 
ison, Georgia 31746. 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war surplus 
optical bargains. Lenses. Prisms. Tele- 
scopes, Binoculars, etc. Jaegers, 691G 
Merrick Road, Lynbrook, New York. 


BINOCULAR, Riflescope Sale! Free color 
catalog. 100 Models $9.95—$250.00. Write: 
United, 9043 South Western BCAT-2716. 
Chicago 60620. 


SCIENCE Bargains! Lenses, Telescopes. 
Binoculars, Microscopes, Kits. Parts. War 
Surplus. Send $1.50 for beginners’ 10 lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalogue. 
CN. Edmund Scientific Co.. 300 Edscorp, 
Bldg., Barrington, N.J. 08007. 


ASTRONOMY For students, hobbyists. 
Sample copy magazine 40c. Sky and Tele- 
scope, 49 Bay State Rd.. Cambridge. Mas- 
sachusetts 02138. 


WORLD famous "Dynascope'' Telescope. 
Build your own reflector telescope; mir-. 
rors, eyepieces. tripods, accessories, Re-' 
quest free brochures. Criterion Manufac- 
turing. Dept. PS-33, Hartford. Conn. 06101. 


BINOCULARS Direct from Manufactur- : 
er. Finest Quality, Tremendous Savings! : 
Request Catalog. Koyu. 3860 Crenshaw ' 
Blvd., Los Angeles. California 90008. 


43 GOVERNMENT SURPLUS 


1969 SURPLUS Army, Navy store illus- 
trated catalog. Send 25c (refundable with 
first $5.00 order). Ruvel. 707 Junior Ter- 
race, Dept. 9-M. Chicago, Illinois 60613. _ 


J JEEPS From—$52.50. Typewriters From . 
—$4.15. Cars From—$31.50. Walkie-Talk- . 
ies, Motorcycles, Airplanes, Boats, Tvpi- 
cal “As Is" Bid Bargains From Uncle: 
Sam. Tremendous Variety. Exciting Free 
List. Write: Enterprises, Box 402-543. Ja- 
maica. New York 11430. 


GOVERNMENT Surplus — How And 
Where To Buy in Your Area, Send $1.00 To 
Surplus Information PS. AATRES 
Building. Washington, D.C. 20036 


JEEPS Typically From $53.90 . . . Trucks : 
From $78.40 . . . Airplanes. Typewriters, 
Boats, Clothing, Camping. Sporting. Pho- ; 
tographic, Electronics Equipment. Wide! 
Variety, Condition. 100.000 Bid Bargains 
Direct From Government Nationwide. | 
Complete Sales Directory and Surplus 
Catalog $1.00 (Deductible First $10.00 Or- 
der). Surplus Service, Box 820-B, Holland, 
Michigan 49423. 


45  BODY- BUILDING, SELF- 
DEFENSE COURSES 


"GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery, $2. Satisfaction: 
or refund. Gaucho, Box 9309-57, Chicago | 
60690. 


^" POWERFUL Muscles Fast! Free bro- : 
chure, Universal Bodybuilding. Box 4327- B, 
Northeastern. Dearborn. Michigan 48126. 


DN NEL ar 


MASTER-Guide for Self-Teaching in 
Self-Defense plus complete textbook of 
Chinese Karate For Self-Defense written 
by a high ranking black belt! Guaranteed. 
Only $7.95. Prof. . M. Vee, Box 116. 
Brooklyn, New York 11217. 


472 KILLING Blows". 
4157 Dairy Drive, Jacksonville, 
32216. 

KARATE—complete instructions. Illus- 
trated. only $1.25. Bales Co., 650-PS. Met- 
calf, Escondido, Calif. 02025. 


BEST Of Judo — Karate — Jiu-Jitsu. : 
Fully Illustrated. Only $1.00. “Realistic. 
Self Defense". Box 131-J Auburn, New 
York 13021. 


Crickets. 12-inch 
Farm-12, Plains, 
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$1.00. KungFu, 
Florida 


= m 


. tails by air. 
| Leongfu (B/39), 119 Anderson Road, Ipoh, 


Literature— We Teach You To 


: sev 07607. 


. toward order. New York Book. 


- eS —————— 


FEAR No Bully! Master Authentic Chi- 
nese Kungfu unbeatable techniques! De- 
feat within seconds any attacker includ- 
: ing giant Judo-Earate Experts. Free de- 
Write: Asia's Greatest Master. 


| Malaysia. 
PROFITABLE 
OCCUPATIONS 
FREE Book  ''990 Successful Little- 
Known Businesses." Work home! Plym- 


outh-35-H. Brooklyn, New York 11218. 


^ FREE Literature — Make Big ` Money 
Raising Fishworms and Crickets. Carter | 
Farm-10, Plains, Georgia 31780. 


— "n Repair air conditioning 


FREE catalogs. 
refrigeration. Tools, supplies. full instruc- | 
19201 Doolin, 2016 Canton. Dallas. Texas 
15201. 

HOW To Get The Right Job. Improve 
Yourself! Be completely satisfied. Details 


Free. Write: Today. Coach House, Box 
834R. Bangor, Maine 04491. o 
HOW to Make Money Writing Short 


Paragraphs. 
Dept. 
60626. 

HOW To Start Your Own Typewriting 
Service, Wonderful Profits. Free Details. 
Coach House, Box 834V. Bangor, Maine 


Information Free. Barrett. 
C-86-U2, 6216 N. Clark, Chicago 


' 04401, 
47 


BOOKS & MAGAZINES 


120 DO-IT-YOURSELF Books. List 10c. 
Shifler House, PSC2. 2412 Boissevain 
Road. R Richmond. Virginia 23229. 


^ NATIONAL Geographic Magazine. 1888- 
1961. any issue. Buxbaum. Box 465-PS 


' Wilmington, Delaware 19899. — 


ASTROLOGY. Self-improvement books. 
Free literature. Bahr, 5860-C Lilac Lane. 
Hales Corners. Wisconsin 53130. 


BACK Date Magazines! 1 Send Needs. 


Midtown. Box 917-PS, Maywood, New Jer- 


ob A 


BOOKHUNTERS! Send Wants! usd 
Book Service, 10 Cedar, Charlestown. 
Mass. 02129. 


PAPERBACK Catalogue. 270 Pages. 15.- 
000 titles. subject indexed, $1. p ne 
! West 


43rd Street. New York 10036, 


SEND for a FASCINATING List of OC- 
CULT Books to the Aquarian Age. Dept. 
4. 74 Winthrop Street, Cambridge, Massa- 
chusetts 02138. 


FREE: HOW TO GET YOUR BOOK 


| PUBLISHED right away. at low cost. For 


valuable fact-filled book. FREE. write: Pa- | 
geant Press International, Dept. P-1. 101 
Fitth Avenue. New York. N.Y. 10003. 


START vour own book store— Used 
Books—$10.00 per hundred—All Different. 


Don Bell, P.O. Box 337, Jackson, Cal. 
| 95642. ! = 
| 49 JOKES & NOVELTIES 


ADULT T Novelty Catalog, state age $1.00. 
Scientific, 8886 Melvin, Livonia, Michigan 
48154. 


MAGIC TRICKS, 


50 
PUZZLES, ETC. 
WORLD's finest professional magic 


Joker Novelties. Giant illustrated catalog 
10c. Top Hat, Evanston, Illinois 60202. 


BE A Magician! Two booklets explaining 


| sixty-eight tricks plus large professional 


catalog. $1.00. Magic, Inc., 5080 Lincoln. 
Chicago. Illinois 60625. 


HOUDINI MAGIC CATALOG! Worlds' 
Greatest! Our 30th Anniversary! Rush 25c. 
Free Gift Certificate Too. House of 1000 


j| Mysteries, Dept. P5925. Ft. Lauderdale. 
Flor lorida 33308. 
^ CATALOG +26. 175 pages, 25c. (1,500- 


399 tricks. jokes, novelties). Elbee 7408-J, 
San Antonio, Texas 718201. 


COMPLETELY illustrated 84 Page Cata- 
logs, one Manhattan Magic, Box 334-5, 
N.YX. C. Ll; 


500 TRICKS Catalog. 1969 edition, show- 
ing latest magic for pocket. parlor. stage. 
only 10c. Fastest mail service for 54 years. 
as 19221. Magicland, Dept. 12, Dallas, Tex- 

as 15221 1 


FREE Trick, Magic magazine and cata- 
log—25c. Magic & Fun, Box 9-PS, New 


. York. N.Y. 10022. 


uim -— 


| 


| 


mr i unt e rne Pr prs 


MAGIC Catalog. World's finest. 3000 
tricks (340) pages $2.50. Beginners, ama- 
teurs, professionals, Kanter's, P-200 South 
13th St., Philadelphia, Pennsylvania 19107. 


MAGICAL Supplies our specialty for 
over sixty years. Send for our literature 
today. Vine Hill & Co. Box 35A Swanton, 
Ohio 43558. 


PEACE BUTTON. 300 Novelty Buttons 
| Catalogue 10 Cents. ilies Mart, Box 
233, Bethpage. N.Y. 11714 


51 COINS & CURRENCY 


UNITED STATES Specials; Half Dime 
before 1873, $3.00; large Cent before 1857, 
' $3.00; 1893 Columbian World's Fair Half 
Dollar, $3.00: Old Style Large $5.00 bill. 
512.00: All four offers $20.00. Moneyback 
Guarantee. Rarcoa, 31-B North Clark, 
Chicago 60602. 


LINCOLNS: 22 "'S" including 
$1.60. 26 1909-1939, $1.60. 10 “S” Jeffer- 
sons, $1.60. 10 “S Roosevelts (19465- 
1955S complete), $3.25. All different. All 
four $7.75. Silver Dollars $2.45 each. Price 
list 10c. Robert Harris, 2373G Pruneridge, 
Santa Clara, California 95050. 


50 MIXED “S” cents, includes uncircu- 
lated 1955S. new 19685, 198695. Only $1.95. 
Bonanza, Box 820G, Cupertino, California 
95014. 

PRICE list. Send 10c. Village Coin Shop, 
Dept. C, , Plaistow, N.H. 03865. 


FREE Bargain Lists . . . 35 Different 


19558. 


| Brilliant uncirculated Lincolns Plus Two 


| 


EILZ NES 


Free Albums ($6.95 Value) Special. . 

$3.50; Ten Indianheads $2.75; Five v: 
keje $1.50; Silver Dollars $2. 25 each. 
Pacificoin, Box 274-S, Downey, Calif. 90240. 


1969-8 PENNIES BU. 5 Rolls—$6. 25 
postpaid. Edmund Molzan, 3228 Fruitvale, 
Oakland. Calif. 94602. 


ESTATE Sales, Free Lists; Wesley Rood, 
West Union. 10. Iowa 52175. 


^ UNCIRCULATED Silver Dollar $3.50! 
Coins Wanted!! Buying List 25c. Fairway, 
| 121-R. Rye, New York 10580. 


40 PAGE U. S. and Canada illustrated 
! coin list 10c. Stoney. 260 "Washington, 
Boston, Massachusetts 02108. 


MORGAN Dime, Quarter and Half $2.85; 
Eagle Cent $3.00. Nelson, 346-R, Rye. New 
York 10580. 


I Pay $1.00 to $300.00 for Certain Lin- 
|, colin Cents. Quote List $1.00 (refunded 
with ist transaction) Grebic, 3765 Rose 
Manor, Markham, Illinois 60426. 


GET beautiful 1969 year set of B. U. Ca- 
nadian Coins (6) $4.50 U.S. Ed Olding. 
Box 123, Windsor 14. Ontario, Canada. 


52 STAMP COLLECTING 


U.S. Mint Specials! Flag Set Complete, 
$1.00; 1c, 2c. 3c Famous Americans (21 
| different), £1.00. Free list, Brooks, 2601 
"U'', Brooklyn. New York 11229. 


Avenue 

1500 FOREIGN $1.00; 5000-$3.00. 5000 
USA commemoratives, revenues, airs, pres- 
identials, 19th Century high values $3.00. 
| 300 pre-1939 USA commemoratives $2.00. 
1000 foreign pre-1940-$3.00; 5000-$12.00. 
No approvals. Meyers, 5321 Fleming, Rich- 
mond, California 94804. - 


NEW Issues—Free Weekly Illustrated 
list. Brooks. 2601-P Avenue ''U", Brook- 
lyn, New York 11229. 


TE er Tuo EE annm 


RUSSIA High-Value Collection. 32 dif- 
ferent Russia—some over 50 years old! 
Commemoratives. Czarist Issues, Airmails. 
Catalog price $2.99. Special Get-Ac- 
quainted Offer—all for only 10c! H. E. 
Harris, Dept. GG-6, Boston, Mass. 02117. 


GIANT Stamp Collection including: As- 


tronauts. Satellites, Moonrockets. Boy 
Scout issue. complete U.N. Set. recent 
Olympic and Sport issues from many 


countries. etc., Plus Big Stamp Dictionary 
and Approvals. Everything, 10c. Stampex, 
Box 47RP, White Plains, New York. 


ABSOLUTELY Free 25 different United 
States Commemoratives When Requesting 
United States Approvals. K & B, Box 70. 
Brooklyn. New York 11223. 


NUDES set (4)—Unusual Approvals 10c. 
Atlas, Plainfield, Racine, Wisconsin. 


UNITED States commemorative collec- 
tion containing 33 different—10c. Approv- 
als. White, 516-W Avenue L. Brooklyn 30, 
New York. 


80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations, Only 
25c. Approvals included. Willett Co.. Box 
338-Y. Yorktown Heights, N.Y. 10598. 


AUGUST 1969 : 205 


ONE Pound Value Geo. VI Bermuda. 
Plus 100 worldwide—10c, approvals. Ste- 
vens, Box 105B, Homecrest Sta., Brooklyn, 
New York 11229. 


50 YEARS Old. fifteen different United 
States, over fifty years old—10c with ap- 
provals. Jaxon, Box 145-5, Brooklyn, New 
York 11230. 


225 STAMPS FOR ONLY 10c! Airmails, 
Pictorials: BESIDE from strange countries 
rataloging up to 25c each! Plus unusual 
stamps to examine. Buy any or none, re- 
urn balance, cancel service anytime. MYS- 
TIC STAMP CO.. Camden 55, N.Y. 13316. 


—— T€ 


ONE Cent a Stamp. Write for a jumbo 


book of foreign stamps at 1c each, mount- 
x] in Scott order, Bullot Philatelics, 6815 
Bay Parkway, Brooklyn, New York 11204. 


“AFRICA”, 25 beauties, 10c Approvals. 


SPECIAL Sale: 500 Stamps 30c. Large 
Assortment $1.00. High Value Packet $2.00. 
Farsin. £ 436 New York Avenue, Brooklyn, 


TRIANGLE, Diamond Butterflies! 


Or- | 


chids Triangle! 25 others, 5c. Approvals. 
Stamphaven, 86-27-76th, Woodhaven, New 
York 11421. 

FREE! Two Beautiful 
Complete Mint Sets. Approvals, Hamilton, 
1246 Pratt. Chicago OC-8, Illinois 60626. 


U.S. BARGAIN: 50 
beautiful world-wide approvals. 
Center, Kennebunk, Maine 04043. 


2,000,000 STAMP 


Stamp 


S 150 Countries, 2c 


| Each. Belden, Box 4175, Dearborn, Michi- 
| gan 48126. 


^ FREE Surprise collection sent with ap- 
provals, Jay, 1784 Union, San Francisco, 


Gorliz, Box 1918CS, Naples, Florida 33940. | 94123 


FREE! Triangles, Scout, 25 others. Ap- | 


provals. Cambridge, Box 411, Cambridge, 
Ohio 43725. 


WITCH'S Brew. 200 Foreign Stamps 10c. 
Approvals. Stampliner, Box 137, North 
Bay, Ontario. 


NEW African Stamp Collection—includ- 
ing Burundi, Guinee, Mali, Rwanda, Toga, 
and others. 10c with approvals. Clark 
Stamps, Dept. No. 58B, Muskegon, Michi- 
Tan 49444. 

Also 


RARE Stamp Free. new packet 


Aden to Urandi, with Kennedy Triangles, 
jpace, M PORTE: Ships. Dogs, Cats. Rep- 
tiles, plus others. All Free. Send 10c for 


maliing. Empire Stamp Co.. Toronto. Can. | 


 FREE!! Insect Triangles! Olympic Dia- 
monds! 25 others. Approvals. Lewis, Box 


331, Crisfield, Maryland 21817. 


50 DIFFERENT U.S. Commemoratives, 
ioc. Approvals. Cambridge, Box 411, Cam- 
idee. Ohio 43725. 


500 DIFFERENT Stamps $1.00 with ap- 
)orovals, Smith. 5080 Brooks, College Sta- 
Aon, Texas 77840. 


50 DIFFERENT United States. Only 10c 
With Approvals. Shelron, Box 547K. North 
Miami, Florida 33161. 


RARE Old U.S., Famous 
Flags, Commemoratives on approval. Gift 
vith approval purchase. 10c handling. 
Metropolitan Stamps, Box 312PNC, Jack- 


ion Heights. New York 11372. 
different 


EXCHANGE. Send 100-200 
stamps with 25c. Receive different. John 
Patterson, Lancaster, New York 14086. 


FREE!!! Big Bargain Catalog—New Edi- 
Aon listing thousands of bargains includ- 
ng U.S. & B.N.A. stamps. packets, al- 
)ums, accessories and supplies. Also, fine 
stamps from our approval service which 
rou may return without purchases and 
|'ancel service at any time. Jamestown 
ri Dept. E89PS, Jamestown, N.Y. 


Americans, 


LINCOLN'S: 1918, 1919, 1920, All 10c. 
Bedrin, 1100A Northeast 125th, North Mi- 
ami, Florida 33161. 


WOW!!! 110 All Different Germany 10c 
sommemoratives, Airmails, High Values, 
Big Catalog, bargain lists. Also, fine 
itamps from our approval service, which 
you may return without purchases and 
cancel service at any time. Jamestown 
amp: Dept. AB9PS, Jamestown, N. Y. 


REASON penny approvals, from 
loc each. Maxwell Stamps, Drew, Mis- 
sissippi 38737. 


$25.00 CATALOGUE Value!!!! All Dif- 
preni, Only $5.00. Edward Roth, Walker, 
W. Virginia 26180. 


PENNY Approvals! Regardless Cata- 
ogue! Kloster 4164—52nd Ct., San Diego, 
California 92105. 


50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps, Box 1592. 
Mansfield, Ohio 44907. 


2 mint set. Approvals accompany. 
Mintco, Box 22092, Memphis, Tenn. 38122. 


RUSSIA 25 Different Beauties. 10c Ap. 
eiie als. J. Nutt, Box 357, Penn Yan 3, 
ew York 14527. 


RUSSIAN Bear in Berlin Set Only 10c. 
Approvals. Ken Zielski, Box 364-P, Mor- 
fon Grove, Illinois 60053. 


FREE First Day Cover. Approvals; Gall, | 


Box 86PS, Coopersburg. Pa. 180 


PICTORIALS Gai Large Beauties! 
l'errific collection includes exciting Outer 
Space, colorful Sports, Animals, unusual 
Triangles, Diamonds plus many others. 
Only Toc. Approvals Accompany, Send To- 
lay! Shaw, Drawer E-42, Montevallo, Ala- 
vama 35115. 


206 | POPULAR SCIENCE 


Send 


| Ware. 


MILLIONS Foreign Stamps 2c each! 
for gigantic approvals! ABC, Box 
6000-PS, San Francisco, California 94101. 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
Mansfield, Ohio 44903, 


15 ISRAELI Stamps 15c. Approvals ac- 
company. Adults Only. Palm Springs 
Stamps, 
nia 92262. 

14.000 DIFFERENT! Amazing new plan 
builds your collection systematically, 
Country by Country. Only 50c weekly, 
onroe 70, Connecticut 06468. 


U.S. COLLECTION Just 30c, Old Timer's 
packet of 19th century. large stamps of the 
1930's, Presidents, airmails, dues, etc. 
About 65 different retailing at least $1.75, 
to adult collectors requesting our surpris- 
ingly different U.S. Approvals. Engle, Box 
85, Lowell, Michigan 49331. 


SURPRISE Collection!!! 
British Colonials. absolutely free with ap- 
provals. Viking, Great Neck 5, New York. _ 


50 ASIA Beauties, 10c. Approvals. Louis 
Arpin, Philipsburg. Quebec, Canada. 


RUSSIAN space set 10c. Russian Ap- 
provals, topicals. Snedco, Waldwick, N.J. 


— U.S. APPROVALS. Low prices. Eagle, 
2221 Romine Ave., Pittsburg. , Pa. 15226. 


TEN Different Nudes: 20c. Ap rovals. 
Stamp Farm, 259, Oxford, Wisc. 552. 
HITLER and 100 Germany 10c. Approv- 
als. Irwin, Box 9521, Charlotte, North 
Carolina 28205. 
MYSTERY bag stam 
10c. Hill Co., Defiance, O jo 


^ NOW, Rockets, Paintings. 


ties, others, 10c. Approvals. 
1496, Denver, Colorado 80201, 


SOUVENIR Sheet free with approvals. 
oo ORNER; Box 3594, Portland, Oregon 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 
3dc TUBES, Radio & TV! Free List. 
Cornell, 4217-S University, San Diego 5, 
California. 

POLICE — FIRE — AIRCRAFT — VHF 
Calls on your Broadcast Radio with Tuna- 
verter! Tunable-crystal controlled! Free 
Catalog! Salch Company, Woodsbo 
Texas 78393. 

^ FREE Brochure Monitor Fire, 


ror only 


Giant beau- 
Tiget, Box 


Police 


| Radios with Miniverter II, full squelch, 
easy installation, Scientific Associates, Box 


276(PS), South Glastonbury, Connecticut 


06073 


TV ANTENNA Mast Mount. Novel strap- | 


less design—installs in seconds, Specify 


chimney (requires flue) or vent (4 inch | 
| stack) 


model. Send $2.00—Wilmac-Box 
647, Berwyn, Pennsylvania — 19312. 


^ MODULES! Seal your - electronic cir- 


cuits in tough epoxy. 1 pound—$2.55. 2 | 


pounds—$4.47, 3 pounds—$6.31. Color-dark 
brown, Tan color-add 20°. ABSCO, Box 
45275P, Chicago. 60645. 


55 HI-FI, STEREO, 
ELECTRONICS 


SLEEP-LEARNING Kits—endless tapes, 
timers, complete outfits. Catalog free. 
SLRA,. Box 24-SB, Olympia, Washington. 

TAPE  recorders, Hi-Fi components. 
Sleep Learning PU pment, tapes. Unusual 
Values. Free Catalog. Dressner, 1523A 
Jericho Tpke., New Hyde Park 1, New York, 


^ SCOTCH Recording Tape. 
Recorders. Catalog 6c. Tower, 
Hill, Pa. 19444. 


Lafayette 


Multi-Colored | 


Box 459, Palm Springs, Califor- | 


| Dept. 3, 


Exotic mint | 


ro, P85, | 


Wollensak 


CASSETTES At HONG EONG PRICES! 
Lifetime Moneyback Guarantee! Three 
C-608-$4.75. Three  C-905-$1.25. Three 
C-1205-$8.75. Custom Record Development, 
Box 3E, Mamaroneck, New York 10543. 


HOME Electronics Course only $26.95. 
Free literature.  Edu-Klts. Department 
115A, Hewlett. New York 11557. 

TAPES ... blank recording . . . pre- 

| recorded music, Catalog 10c. Tower, La- 


| fayette Hill. Pa. 19444. 
different 10c with | 


ELECTRONIC kits — amplifiers — pre- 
amplifiers — psychedelic strobe lights — 
metal detectors—color organs—digital in- 
per mente ERAT amplifiers, etc. Fre 
Catalog. SW Box PS 16297, San An- 
tonio, Texas "5218. 


"RECHARGEABLE Eveready Ni-Cad 
Batteries, 8.75v.dc !$a.hr, 1?s" diameter 
x 234". . $2.95 each, 6 for $15.00. Peak 
Electronics Co., 122 Herricks Rd., Mineola, 
New York 11501. 


LOUDSPEAKERS. Calibrated Enclosures, 
Construction Kits. Specifications 25c. Aura- 
tone 189. Chula Vista, California 92011. 


OLDIES 45 RPM Original Hits 


3 


. Over 
4000 Available. Catalog 25c. C & S Record 
Sales, Box 197, Wampsville, N. Y. 13163. 


56 PHONOGRAPH RECORDS, 
TAPES 


DISCOUNTS on all LP's. Free details. 
Citadel Record Club, Symphonette Square. 
Larchmont, New York 10538. 


2.500 UNUSUAL Hobby, Party Records. 
Others; Free Catalogue. Rose's Records, 
300 Chelsea, Louisville, Kentucky 40207. 
ee s S 


57 MUSICAL INSTRUMENTS 


ACCORDIONS, Guitars, Band Instru- 
ments! Save to 50‘. Famous makes. Easi- 
est terms. Trades accepted. Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart, 
5535-P Belmont, Chicago 60641, 


VIOLIN and Guitar aka end for 
latest Free Catalogue of woods & a 
sories. International Violin PS9 4l4 East 
Baltimore St., Baltimore 2. Md. 


30° DISCOUNTS any Name Brand Mu- 


Freeport Music. 127 Sunrise Highway, 
Freeport, New York 11520. 


^ GUITARS, MANDOLINS, BANJOS. Com- 
plete stock of Gibson Martin guitars, FREE 
100 page catalogue parts and accessories. 
Big savings, New York discount prices. 
send 50c postage, handling. Eddie Bell 
Guitars. 201 W. 49th, New York 10019. 


REBUILD A Pla fer Piano! Details from 


| Vestal Press, Vestal 8, New York 13850. 


FINEST Handmade Guitars by Ramirez, 


| Contreras, Alvarez, Fernandez, etc. Gib- 


son. Martin. Accessories, wood, tools, The 
n 4668 Hollywood Blvd., Holly wood, 


GUITAR. Banjo Making, books plans, 
wood, necks, tools. List 25c. Wildwood, 510 
East llth Street. New York. N.Y. 10009. 


58 SONG WRITERS 


FREE promotion for romantic song- 
poems! Castle's, 203-C West 46th, New 
York City 10036. 


POEMS, songs wanted for new song hits 
and recordings by America's most popular 
studio. Tin Pan Alley, 1650-PS Broadway, 
New York 10019. 


^ SONGWRITER’ S Marketing Manual, 
Free details. Peerless Music Publications, 
Box 193-P, Bloomfield, Conn. 06002. 


LYRIC Writers! Write songs with Nash- 
ville hit writers who get records by top 
Nashville artists, Write: Globe, 420 Broad, 
Nashville, Tennessee 37203. 


^ SONG Writers—Send Poems, Songs to: 
Weiss Music Company, 1472 Broadway. 
New York, New York 10036. 


JA POEMS wanted for songs. 


Nashville 


| Music Productions, Box 9001-M, Nashville, 
| Tennessee 37204. 


59 IMPORT - EXPORT 


FREE China: Home-Import-Plan, Color- 
Catalog, Samples. $2.00. Covering Atrex- 
press, 242 Kangting Road, Taipei. 


TULIPS, Narcissus, Hyacinths... Group 
Purchasing For Employees, Bulbhome, 
Sassenheim, Holland, Europe. 


=a E 


BUSINESS 
OPPORTUNITIES 


$75.00 THOUSAND. Home Addressing! 
Longhand. Typewriter. Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348- TG. Clearwater, Florida 33517. 


MAKE $75.00 daily distributing tools to 
service stations. Free Plan. Inka. 2405 
Crocker, Houston. Texas 77006. __ 

MAKE Money Operating Home Mailor- 
der Business. No Inventory. Write Purple 


Enterprises, Box 16291BH, Jacksonville. 
Florida 32216. | M 
SPARE Time Cash—Sell Advertising 


Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance. Write today—We'll 
send your sure fire selling kit bv return 
mail. Dept. PX869. Superior Match Co.. 
7530 S. Greenwood. Chicago. Illinois 60619. 


i 


= VENDING Machine Catalog. Rake, 523 
PS Spring Garden. Phila., Pa. 19123. 


SS 


SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy ‘Make Money Bv Mall." Dis- 
closes free advertising profitable products. 
Mailco, 1554 Sepulveda, Dept. C2698, Los 
Angeles 90025. 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rockbottom prices. Closeouts. bankrupts. 
Dropship merchandise. Automobiles, World 


wide imports. Hongkong clothes. Free de- | 


tails. International Buyers Box 4633-PS2. 
Colorado Springs, Colorado 80909. 


Ld ee ee 


$100.00 WEEKLY spare room. Raise red- 
worms odorless. Soilless way. Charlie Mor- 
gan, Box 116-C, Bushnell, Florida 33513. 


EARN Money raising fishworms for us. 
wie Oakhaven-43, Cedar Hill. Texas 


WORLD'S Biggest Wholesale Supply. 
Buy from 10.00 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargainhunters 
Opportunities. Box 730-B. Holland. Michi- 
gan 49424. 


IMPORT-Export opportunity. profitable 
world-wide. mail-order business from 
home, without capital: or travel abroad. 
We ship proven plan, for no risk examina- 
tion. Experience unnecessary. Free details 
Mellinger. Dept. C2698. Los Angeles 90025. 


_CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter, Box 1360-SA, Erie. 
Pennsylvania. 


$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do. Free Details. Associates, Box 
136-B. Holland. Michigan 49423. 


FREE ‘Franchise Profit Letter'' tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today. National Franchise Reports. PS- 
528, 333 N. Michigan, Chicago 60601. 


FREE Book ''990'" Successful. Little- 
known Businesses," Work Home! Plym- 
outh- 352H. Brooklyn. New York 11218. 


OPERATE Restaurant, Free booklet re- 
veals profitable plan. Write: Restaurant 
Business School. Dept. FC89. 1920 Sunnv- 
side. Chicago, Illinois 60640. 


INSTALL Burglar alarms without pre- 
vious experience or costly equipment. Big 
profit. Free details. Nasco, 11071 Massa- 
chusetts. Dept. C2698. Los Angeles 90025. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm, Plains, Georgia 31780. 


MAKE 2 to 3 times your cost wholesaling 
1001 products. Gifts. Mail Order Special- 
ties. Toys. Novelties. Carded Merchandise 
. . . Guaranteed lowest below wholesale 
prices. Free home business details. SMC 
163088H Gloria Ave., Van Nuys, Cal. 91406. 


IT'S Fact! You can earn up to $20.00 or 
more for each fact. filler ed bo No spe- 
cial talent, training required. 
complete free details. Novak. 18720 Hat- 
teras. Tarzana, California 91356, 


VENDING Machines—No Selling. Oper- 
ate a Route of Coin Machines and Earn 
Amazing Profits. 32-page Catalog Free. 
Parkway Machine Corporation. 715 PSB 
Ensor Street, Baltimore 2. Maryland. 


1 U.S.A., European. Japa- 


Write today; | 


BIG Profits in becoming a supplier to 
Major Industry through electroplating 
small parts and metalizing non-metallics. 
Write for free particulars: Mason, 1512 


Jarvis, Room CM-3-C. Chicago 60626. 


ESTABLISH Profitable Catalog Mail- 
order Business. Everything furnished. 
Free details. Vikari's, Box 1312PSH, Salt 


Lake City. Utah 84110. 


MAIL Baby Catalogs 
your address to New Mothers for 
Profits! Details 25c, Volz-PS, Ypsilanti, 
Michigan 48197. 


imprinted with 


I MADE $40.000.00 Year by Mailorder! 


make money! Start with 
Torrey. Box 318-F, 


Helped others 
$10.00—Free Proof! 


Ypsilanti. Michigan 48197. — 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible mending. Make tears, holes disap- 
pear from clothing. fabrics. Steady year 
round demand from cleaners. laundries. 
homes, Details Free. Fabricon, 1535 How- 


, ard. Chicago 60626. 


$6.00 CAN START YOU IN BUSINESS 
.. . Investigate 100 business opportunities 


in every monthly issue of Franchise Jour- | 
nal. Get the facts. figures. company his- | 
investment re- 


tories, profit potential. 
quirements. etc, Send $6 for 12 exciting 
copies to Franchise Journal, 
St.. Newport Beach. California 92660. 


PROFITABLE Mail Order! For first time 
you can join mail order professional who 
has produced millions of dollars in cash 
mail order sales, Opportunity of Lifetime! 
Associate. Box 3798-PS. Glenstone Sta- 


tion, Springfield, Missouri 65801. 


J AMAZING Profits! Sell mail order quali- 
ty self-improvement books. Drop-shipped 
by reliable publisher, 1033-A 


Business!" Free Catalog. Methods. 


1946-FD. Lafayette Hill. Pa. 19444. 


NEW Plan! Pays up to $25.00 an hour! 
Little as 4 hours weekly. Place Thriftee 
self-service displays in stores. No cost to 
merchants. No experience needed. Free de- 
tails. Lux Company 
1217. Elkhart, Indiana 46514. 


MAKE Extra Money—Show friends. 
neighbors—Gifts, Stationery. Toys, Jewel- 
ry. Greeting Cards. 600 items. Experience 
unnecessary, Salable Samples on Approval. 
Free-Catalog. Personalized Christmas Card 
Album. Hedenkamp, 361 Broadway. Dept. 


PS-43. New York 10013. 


BECOME Tax consultant. Our students 
earn $1.000-$3.000 every tax season pre- 
paring returns evenings. State approved. 
National Tax School, Monsey 1 HB. New 
York 10952. — 


I RAISED $250.000 Capital. Helped oth- 
ers. Free details—1000 sources. Counselor- 
3, Kerrville, Texas 78028. 

FREE Report. 609 Unusually successful 
businesses, Write: Associated. Box 238- 
C97, Lafayette. California. 


HOW TO PREPARE YOUR OWN MAIL- 
t ine) 
. without mer- 


ORDER CATALOG for Pennies . 
cluding popular products. . 
chandise investment! Free Catalog-Proof! 
OBIE, 5711-PG-14th, Brooklyn, N.Y, 11219. 


ANNOUNCING Home study course in 
commercial baking. Practical basic train- 
ing. Good field for those with aptitude. 
Free booklet. ''Opportunities in the Bak- 
ing Industry." National Baking School. 
835 Diversey Pkwy.. Dept. 676-018, Chicago 
60614. 

EXPERIENCED printers wanted—for 
world's greatest proposition! Ornsteen. 
DuQuoin. Illinois 62832. 


PIANO Tuning Learned Quickly at 
home. Tremendous field. Musical knowl- 
edge unnecessary. GI approved. Informa- 
Lon pee Empire School, Miami, Flori- 
da 33145. 


$128.00 IN Sales from $12.00 Material. 
New and Different. Everything furnished. 
Write: D. E. Donica Co.. 332 North 12th 
Street. New Castle, Indiana 47362. 


EARN $60.00 DAILY manufacturing 
Concrete Fence Posts. Practically no in- 
vestment. Send stamp, American, Excel- 
sior Springs. Mo. 64024. 


BOOKKEEPERS operate your own busi- 
ness. Details free. Universal, Box 664-P. 
Springfield. Missouri 65801. 


FREE Information helps mailorder be- 
ginners start out on the right foot. Graham 
Enterprises, Box 2304, Falls Church, Vir- 
ginia 22042. 


Big | 


892-FW, 16] 


Incorporated. Dept. 


| pings! 


CONCRETE Facts: Highly profitabl 
home business. Experience unnecessary 
Unlimited unique pottery designs easil 
made without moulds. Birdbaths, foun 
tains, wishing-wells, benches, etc. Chemi 
cal coloring formulas. marbleglazing. Fre 
illustrated brochure. Hollywood Cement. 
craft. 602 Athens Street, Altadena. Cali 


fornia 91001. 


I MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information 
United Box 6284-B, Marietta, Ga. 30060 


250.000 NEW . MOTHERS EVER’ 
MONTH! Bonanza for Bronzed Bab: 
Shoes! $50.00 a day profit. No investment 
no inventory. Full or "pare time. Excitini 
details Free. Sentimetal. 1919 Memory 
Lane. Dept. 9C. Columbus, Ohio 43209. 


MAKE Money Growing Fishworms. Out. 
standing new breed produces greater prof. 
its. Free Literature. Fain's Hatchery-52 
Edison. Georgia 31746. 


ESTABLISHED. profitable, simple, me 
selling. home. Free information. Northerr 
Survey, Suite 204-D. 1255 University. Mon- 
treal 110. 

$1000 MONTHLY Home Mail Order 
Write: Hollien's, Dept. 2PS. Many, Louisi- 
ana 71449. 


EARN More than ma professiona 
men! $1000 monthly operating mail ordei 
Collection Agency. Continental, Box 2023. 
B. Des Moines. Iowa 50310. 


$100 WEEELY Possible! Homework 
mailing circulars. Information.  senc 
stamped self-addressed envelope. Martin's 


Box 445 E. Sonoma. Calif. 95476. 


START your own profitable business 
Amazing book tells how. Free details 


Snell's. Box 682-B. Bath, New York 14810. 


_ MAIL Baby Catalogs. Your Imprint, Tc 
New Mothers. Big Profits! Details. $1.00. 
Krefski. 609 Lee, Plymouth, Pa. 18651. 


MONEYMAKING PUBLICATIONS anc 
directories. Samples and list 25c. CRICK- 
ETT. Box 527. Ardmore, Penna. 19003. 


MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 
bon Box 54386—PSU—Los Angeles. Cali- 
fornia 90054. 


ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales, 3636 Peterson. Chicago 60645. 


MAIL Letters featuring merchandise. 
Get $12.00 orders in every mail. $8.00 
profit! Everything furnished. Write Alvin 
W. Hubbard Co.. Clark. S.D. 57225. 


$10 WEEELY-—Home spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditax, 34741D. Los An- 
geles 90034. 


UP To $5.00 each for newspaper clip- 
Free details. Philip, Box 368-N 
Southfield. Michigan 48075. 


MAKE $46 From Square Foot Plywood 
Jigsaw or Bandsaw necessary. Free De 
tails. Wooderd. Bridgewater. Mass. 02324. 


UNLOCK Your Future. Become profes. 
sional Locksmith by spare time home: 
study. Make up to $6 per hour. All tools 


equipment included. Facts free. Senc 
name, Locksmithing Institute, Dept. 1322. 
089, Little Falls, New Jersey 07424. 
VACUUM Plastic Molding &  Liquk 
Plastic Casting At ome! Mak: 


hundreds of ful] 3-D DATE products. Bi 
profit in spare time. Free facts, samples 
Nationwide Plastics. Dept. i 

e Rock Blvd.. Los Angeles, Calif 


$1200.00 WEEKLY—Proven mail orde 
methods used by experts—free details. Del. 
aware Valley Associates. 2859-A Union Sta 
tion. Wilmington. Delaware 19805. 


CASH For Magazine Clippings. Up t 
$2.00 each. Details Free. Bowden Enter 
prises. Box 585-8D, Rahway, New Jerse 
071065. 


CALIFORNIA MANUFACTURER NEED: 
man to assemble our product and be icca 
agent. experience unnecessary. May star 
while presently employed. Five-figure in 
come for responsible applicant. S.K.R.£& 
Manufacturers. 2540 Olive Avenue, Lon 
Beach, California 90806. 


$60.00 DAY. Manufacturing concret 
posts. Blocks. Mold Equipment Catalo 
$1.00 refundable. Carlane. ute One, Bo 
106-T. Rapid City. South Dakota 57701. 


DRAFTSMEN! Operate Own DRAFTIN! 
SERVICE: Full. Part Time: Experienc 
Unnecessary; Free Details: Roberts Com 
any, 1741 Circle Road, Baltimore, Mary 
and 21204. 
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TANT-SAVINGS Buying Program.’ | 


i's biggest below-wholesale discounts. 
direct. 615,000 manufacturers brands. 
shippers. Surplus. Free summary. 
e International. Box 1218, Santa 
ca, California 90406. 


ND $1.00 for book on entering fiber- 
business. Melvin Willis, 2808 S.W. 
Oklahoma City, 73119. 


MONEY MAKING 
OPPORTUNITIES 


ISE Rabbits for us on $500 month 
Free details. White's Rabbitry. Mt. 
mn, Ohio 43050. 


Soe Se s — 


NWEY—SPARETIME OPPORTUNITY 
NELISTS AT HOME WANTED BY 
NEW YORK RESEARCHER 
ADING Research Firm seeking peo- 
o furnish honest opinions by mail 
home. Pays cash for all opinions 
sred. Clients’ products supplied at no 
For Information write: Research 669. 
ola. New York 11501. Dept. CF-24. 


ARE Time Cash — Sell Advertising 
Matches—every business a prospect— 
nvestment—no experience needed to 
steady repeat business. Daily Cash 
1ission in advance. Write today —We'll 


vour sure-fire selling kit by return| 


Dept. PA869, Superior Match Co.. 
S. Greenwood. Chicago, Illinois 60609. 


IP Newspaper items. $1.00-55.00 each. 
ls free. Walter, Box 1360-5. Erie. Pa. 


IMEWORK. mailing circulars. Free 
ls! Cam Company, Dept. 155-KR. 
1a, New Jersey 07044. 


ACTIVE Franchise Opportunities 


able all over USA. Brochure details | 


'anchise chances for you to have your 
business tied with successful National 
janies. Send name, address to W. 
T 1085 Walnut, Des Plains, Illi- 


EE Literature — Make Big Money 
ng Fishworms and Crickets. Carter 
1-11, Plains, Georgia 31780. 


EE copy of world’s leading contest 
zine! Write: Prizewinner. Box 11569, 
etersburg. Fla. 33733. 


)NEY-Become a Finance Broker. Full 
art time. RMP & Co.. P.O. Box 901. 
8, El Reno, Oklahoma 73036. 


"T TALENT? Make mone? right away. 
se may not be necessary. Free bro- 
> Famous American Studios, OM, 
ig Park, Minnesota 55384. 


IKE $12.00 Profit each dozen assem- 
Belts. Details Free. (Stamp appre- 
d.) Redikut's-4l, Richland Center. 
onsin 53581. l 
‘OUND Floor opportunity in an En- 
ng business of your own—spare time 


ill time, One piece of raw material. 


ag $3.75 will produce products worth 
00! Free particulars! Write: Warner, 
1 CE-3-C, 
60626. 
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ig orders for exciting new products— 
» time. Send name, age. for 5 months 
subscription. Opportunitv Magazine. 
Hancock Center, Dept. 18-HM, Chi- 
60611. 


0.00 MONTHLY Possible 
» woodwork shop. Experience unnec- 
y. Free Information-send stamp. Mis- 
Industries. Box 755. Shawnee Mis- 
Kansas 66202. 


IENTIFIC Massage: Big earnings, 
jwded profession. Learn spare time 
me. Diplomas awarded. Free catalog. 
: Anderson School, Dept. H-2C. 
*eton, Illinois 61356. 


'PAIR Watches. Steps up income. 
ue home course. Watchmaking. WVA. 
River Grove, Illinois 60021. 


COME Notary Public! Free particu- 
Stationers, 405-PS Richardt, Evans- 
Indiana 47711. 


)0-$800 MONTHLY. Raise small lab- 
»sry-breeding stock for us, We supply 
ament, breeders, and instructions. 
xis Research Farms, Dept. SP-8. Mc- 
"y. Illinois 60050. 


)W TO GET RICH!!! Free "Money- 
ng Brochure''! Success International, 
2447-B, Livonia. Mich. 48151. 


AKE Money At Home. 
mailing our sales letters! Everything 
ished! Smith. Box 2469-PS, Newark, 
Jersey 07114. 
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POPULAR SCIENCE 


| first order. 


| Merchandise Catalog. Details Free. North- 


1521 Jarvis, Chicago, Illi- | 


in your 


. . Addressing 


FRUIT Jars bringing from $1.00 to 
$1.000.00 each. Current Price Book No. 1. 
lists over 400 jars with description and 
price, where to sell, and where to find 
them. One jar will more than pay for the 
book. Price $2.00, airmail $3.00. E&O Pub- 
lishers, Dept. 611, Box 4037, Dallas, Texas 
15208. | 

SEWING MACHINES!! Dealerships 
available most areas. Huge Profit Margins! 
Confidential Sales Kit $2.00. refundable 
Warehouse Distributors, Box 
5608-1. Buena Park. Calif. 90620. 

$200.00 FROM sheet 14” Plywood (Scrap) 
Details 25c. Novelties, 610 So. 24th, Elwood, 


| Indiana 46036. 


MAKE MONEY Sell your Photos, Color 
Slides, Report tells How, Where. Only 
$1.00. Alyce Enterprises, Dept. PS8, Box 


| 1087, Fort Lee, New Jersey 07024. 


LEARN How To Play the Stock Market 
with a profit for a fee of $1.00. H. A. 
James, 712 Avondale Road, Philadelphia, 
Penna. 19118. 


"609 SUCCESSFUL! 


Profitable! Busi- 


| nesses'" Write: Rizdin, 1520 Ash, Detroit, 


Mich. 48208 PS. 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write, where and how to sell. and 


ners. Small checks can add up to worth- 
while extra income. Write to sell. right 
away. Send for free facts. Barrett, Dept. 
C-86-U1, 6216 No. Clark, Chicago 60626. 


MAKE Your Fortune in Your Own Busi- 
ness. America's Fastest Growing Shoe And 
Clothing Company Will Send You Free 
Starters' Kit. No Obligation, J.C.S., Box 
8183, Detroit, Michigan 48213. 


Ut, MiCHiBaH 4042129. —  ——— 
MAKE money writing short paragraphs! 

Complete plan $1.00. R. Beal, 14A E. Park, 

Havertown, Pennsylvania 19083. 


SMART Moner Shortcuts to Becoming 
Rich!!! Details Free. Kelpub. Box 12655- 
CS, St. Petersburg. Florida 33733. 


LEARN the secrets of repairing junk 
batteries. ''Fabulous Profits" at home. 
Batteryman Rt. 1—188D Blythe, Califor- 
nia 92225. 


GET World's Biggest Wholesale Import- 


west. Medina, Washington 98039. 


62 EMPLOYMENT 
| INFORMATION 


TWENTY Three Occupations in Elec- 
tronic Computing Systems. Complete In- 
formation. Education. Training, Experi- 
ence, Special Characteristics. Plus Free 
Glossary-Workers Traits Bulletin-Catalog. 
$1.00. Spacetronics. Box 31043-PX, San 
Francisco, California 94131. 


FOREIGN and USA job opportunities 
available now. Construction, all trades. 
Earnings to $3.000.00 monthly. Paid Over- 
time, travel, bonuses. Write: Universal Em- 
ployment, Woodbridge, Connecticut 06525, 


AUSTRALIA, Australia, Australia!!! 
Jobs Galore!! Government assisted trans- 
portation. 1969 Handbook $1.00. Satisfac- 
tion Guaranteed!! Associated, Box 17-C98, 
Lafayette. California. 


AUSTRALIA WANTS YOU!!! Govern- 
ment Assisted Passage, 50.000 Jobs. Latest 
Government Information and Forms $1.00. 
Special Reports on Employment, Business, 
Taxes, Housing. Education, Ranching, 
Farming. Teaching. Maps, Etc. AUSTCO, 
Box 3623-F, Long Beach. Calif. 90803. 


JOB hunting? Report outlines ‘‘How"’ 
prepare job resume. Send $1.00. Archway 
Agency. Box 1102. Maryland Heights. 
Missouri 63042. 


HIGH Paying Overseas Jobs. Construc- 
tion. other Projects. Bonuses. Travel Ex- 
penses, Extras. International Information, 
109. Cortez. Florida 33522. 


BOOMING AUSTRALIA wants You— 
Good jobs. Adventure. Forms and Aus- 
tralian Handbook (1969) describing Aus- 
tralian assisted passage, passport-visa, ad- 
vantages. O rtunitles $1.00. Buckeye, 
Box 1032BA, Fairborn, Ohio 45234. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 83-45 Vietor Ave., 
Elmhurst, New York 11373, 


TRACERS Of Missing Persons & Heirs 
Confidential Investigations 25 Years Pro- 
fessional Experience. R & K Tracers P.O. 
Box 29213, Cleveland, Ohio 44129. 


| trucking. bus, taxi. police. 


supply lists of editors buying from begin- | 


*SSISTANCE In Electronics. Details 
a, eens Box 15475. Cincinnati. Ohio 


66 AGENTS WANTED 


YOUR Own business—Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 12! »sc; 
Ladies’ Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan Portnoy As- 
sociates, 2109-J Roosevelt Road, Chicago 
3077 aln AMA 

LIFETIME Income. Business Loan Kep- 
resentative. Write: Financial, 28 E. Jack- 
son, Suite 1204- X2. Chicago 60604. 


Ro E ERE 


EVERY man a Phe Refundable sales 
kit offer showing line belt buckles, tie 
clasps, money clips, cuff links, lapels, iden- 
tification badges. individualized with cus- 
tomer's name and emblems, Cap badges for 
firemen, also 
postal. letter carriers and heavy construc- 
tion emblems. Choice 3000 emblems. Hook- 
fast. Box 1088-PS. Providence, R.I. 


WANT To Make Up To $100.00 A Week 
spare time, and get free shoes for life too? 
o investment. Rush card for free detalls. 
Mason Shoes, K-622. Chippewa Falls, Wis- 
consin 54729. 


MAKE Extra Money—Show friends. 
neighbors—Gifts, Stationery, Toys, Jewel- 
ry. Greeting Cards. 600 items. Experience 
unnecessary. Salable Samples on approval. 
Free—Catalog. Personalized Christmas 
Card Album. Hedenkamp, 361 Broadway. 
Dept. PS-43, New York 10013. 


WILL You test new items in your home? 
Surprisingly big pay. Latest conveniences 
for home. car. Send no money, Just your 
name. Kristee, 118, Akron. Ohio 44308. . 


HOW To Make Money distributing gift 


catalogs. Send for Free sample. Terry 
Gifts, 21-A14 Union Avenue, Westfield. 
Mass. 01085. 


ESTABLISH Your Own Business. Low 
Prices On Used Clothing. Shoes, House- 
hold Goods. Unlimited Profits, Free Cata- 
log. Northwestern Distributors, 2129 North 
Western Avenue, Chicago. Illinois 60647. 


67 SALESMEN —DISTRIBUTORS 
WANTED 


EARN Big Commission Full or Part 
Time. Show America's largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season, No 
experience. No investment. No collections 
or deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred items 
used daily by businessmen. Merchandise 
bonuses for you. Build profitable repeat 
business. Start now. National Press, Dept. 
91G. North Chicago. Ill. 60064. 


YOUR free copy of World's biggest Sales 
Magazine tells you how and where to make 
more money on your own in selling. Write 
Specialty Salesman Magazine, Desk 6B. 


307 North Michigan. Chicago 60601. 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail. handling complete line ad book 
matches in demand by every business right 
in your town! No investment; everything 
furnished free! Top commissions daily! 
Superior Match. Depi. P869. 7530 8. 
Greenwood, Chicago. Illinois 60619. 


EARN BIG MONEY Soliciting Delin- 
quent Accounts, General Finance Com- 
pany, 304-B Pickwick Building, Kansas 
City. Missouri 64106. 


MAKE extra $25 to $75 spare time! Take 
orders for double air cushion Bronson 
Shoes. Amazing comfort. Terrific men's. 
women's line for dress, work, play. High- 
est commissions. Shoes for yourself. Big 
outfit Free. Write: Bronson, Dept. 155. 
Minneapolis, Minnesota 55408. 


SELL NEW RECORDS—5c ALBUMS—50c 

TOP Labels Only —Beatles, Stones, Pres- 
ley. Send 50c For Sample Albums—Sales 
Plan, Music, Box 3182, Beverly Hills, Cali- 
fornia 90212. 


FREE. 206 Easy ways to make money 
taking orders for exciting new products 
. .. spare time. Send name, age for 5 
months free subscription, Opportunity 
Magazine. 1460 Hancock Center, Dept. 18- 
HS. Chicago 60611. 


SALES—FUND RAISING 

$30.00 RETURNED On a $1.00 invest- 
ment. $468.00 returned on a $15.00 invest- 
ment. For the dealership in your area send 
$15.00 tocay—For information and starter 
kit send $1.00. 20 day money back guaran- 
tee. Fund Raisers. P.O. Box 3748J, Gas- 
tonia, North Carolina 28052. 


BIG earnings selling Hertel Bibles, New 
3-dimension cover, finest reference edition 
sells fast. Demonstrator furnished. Big 
commission. International Book, Dept. P. 
Box 118, Wichita. Kansas 67201. | 


$100 a week sparetime opportunity. Man 
Contact Service Stations. Cyclo Manu- 
facturing. 3816 Dahlia. Dept. 164. Denver. 
Colorado 80201. 


FREE! Money Making Opportunities! 
Your Own Business! Write name. address. 
zip, today Bradley. Box 509-C. Mt. Kis- 
co, New York 10549. 


68 REMAILING SERVICES 


MIAMI remails 25c. Monthly rates. PS 
ME Box 1266, Coral Gables, Florida 


RECEIVING—Forwardi ing. $4.00 Month- | 


ly. Hedgpeth, 406-PS South Second. AI- 
hambra, California 91802. 


FCC First Class License in six weeks— 
nation's highest success rate—approved 
for Veterans Training. Write Elkins Insti- 
rn 2603A Inwood Road. Dallas, Texas 


USED Correspondence Courses. and 
Books sold and rented. Money back guar- 


| antee, Catalog free. (Courses bought.) Lee 


ASTRODOME City Confidential Remail- | 


ing Service 25c. Dept. 101. Box 14621. 
Houston. Texas 77021. — l 
TIMELY Remails 25c. Colorful Post- 


cards. Schoen, Illi- 


nois 60690. 


SOUTH | America Registered re-airmails 
$1.00 Confidential, Leon. Box 360. Guava- 
quil. Ecuador. 


MERASA FRIENDS! CENTRAL FLOR- 
ID Remails 25c. 5 for $1.00. 9 color 
me RENTE $1.00. Monthly 53.00. JACKSON. 
Drawer 1535-PS. Bartow, Fla. 33830. 


RECEIVING-— Forwarding $3. Month- 
ly. Additional Confidential Services. Red- 
jack. Box 2005. Dearborn. Mich. 48124. 


2a —— ——— 


MICHIGAN. 35c singles. Individual and 
Commercial rates: Information. Motor 
—_ TAA Box 890, Dearborn. Mich. 


Box 19635. Chicago. 


CALIFORNIA REMAILS 25c. Depend- 
able. Eugene Page. Box 766. Santa Moni- 
ca. California 90406. 


a ED ———muee c eM ee - ss = 


NEW YORK. 25c- $3. 00 Monthly. Confi- 
dential. Dependable. Snoow. 458 Vermont 
St.. Brooklyn 11207. 


= -—€— € 


: Literature. Cook's Institute of Electronics 


. Jackson. 


LETTER Re- Re-Airmailed Montreal. Chi- 


cago $1.00. Germany. Japan $3.00. Ouel- 
lette, 4128 Northcliffe, Montreal 28. Can. 


SYRACUSE. N.Y. 25c-$3.00 monthly. 
Confidential. Receiving Forwarding $1.00. 
Jay Hilltop. Box 370, Syracuse. N.Y. 13201. 

KENNEDY Space Center remails 25c. 
Sterling. Box 571. Rockledge. Fla. 32955. 

CONFIDENTIAL Receiving-Forwarding 
$3.00 Monthly. Free Address Labels. Re- 
mails 25c. Romae. 6641-B Bo Peep. 
sonville. Florida 32210. 


REMAILS 25c. Receiving-Forwardinz. 
EC Mailway, Drawer 903"7PS. San Jose. 
California 95117. 


69 CONTESTS ——— 


WIN MONEY EVERY M MONTH 
WORKING Contests and puzzles. Free 
details . . . NO MINORS, International 
Contest Club. Box 10153. Dept. P5-6. Kan- 
sas City. Missourl 64111. 


70 AUTHOR’S SERVICE . 


WANT Your Book Published? Learn how 
we publish. advertise. promote. distribute. 
Many successes, Free booklet PS. Vantage. 
120 West 31. New York. 


COPYRIGHTING protects Art. Writing. 
Photograph; costs only $9.00. Copyrighted 
instructions $1.00. refundable, Solatec. Box 
4091, Huntsville. Alabama 35802. 


72 EDUCATION & 
INSTRUCTION 


MISSOURI Auction School. GI Ap- 
proved. Free catalog. 424-05 Nichols Road. 
Kansas City. Missouri 64112. 


BOOKKEEPERS — Operate Your Own 
"Dollar-A-Week'' System. Ellis. Box 203. 
Cedar Grove, North Carolina. m 

PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School. Gilroy. Califor- 
nia 95020. 


rpm um rni" uiv dade "o— 


DEVELOP Mind. Power. personality. 
memory while asleep! Free details. 
Box 24-SF, Olympia, Washington. 


LEARN Civil and criminal investigation | 


SLRA, | 


Jack- . 


| Park. Calif. 90620. 


^ Free 


at home. Earn steady. good pay. State age. | 


Institute Applied Science. 1920 Sunnvside. 
Dept. 338, Chicago, Illinois 60640. 


Mountain. Pisgah. Alabama 35765. — 


EARN Electronics Engineering DE- 
GREE. Mostly by correspondence. G.I. 
Bill Approved. Free Catalog. Grantham. 
1503 N. Western. Hollywood. Cal. 90027. 


JOIN With Thousands in Free Courses 
bx mail in the Torah. Write: Lamplight 
Studies, Box 88E. Brooklyn, N.Y. 11229. 


GRAPHOANALYSIS — Learn scientific 
handwriting analvsis for profit. pleasure. 
Free sample lesson. catalog reveals plan. 
Write IGAS, Inc.. 325 Jackson. Dept. 
2ER-1. Chicago | 60606. - 


EARN As you learn, photo equipment 
service. Accredited home study or class- 
room training, instruction. texts. tools, 
practice equipment. Write National Cam- 
era Technical Training Division. Dept. EE. 
ao Colo. 80110 for free informa- 

on 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology and | 
Electronics Engineering Mathematics. Earn 
vour Degree. Write for Free Descriptive 


11), P.O. Box 10634. | 
39209. (Established | 


Engineering. (Dept. 
Mississippi 


1945). RU 


GET A British Diploma in Color. Phi. | 
losophy. Biochemistry, Radionics. Home- 
opathy. 35 courses. Curricular free. Dept. , 
PSM. Braintridge Forest School, ‘‘High- : 
field" Dane Hill Havwards Heath. Sussex. 
England. 


| 
EARN College degree at home. All sub- | 
jects. Ohio Christian College. 1156 Striebel ' 
Road. Columbus. Ohio 43227. | 
| 


——— — 


COMPLETE Your High School at home 
in spare time with 72-Year-old school. 
Texts furnished. No classes. Diploma. In- | 
formation brochure free. American School. | 
Dept. XB46, Drexel at 58th. Chicago. Illi- 
nois 60637. MEUM, 


LEARN Auctioneering. Free Catalog. 
Reisch Auction College. Mason City 3. Ia. : 
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REPAIR Watches. Step up income. 
Unique home course, Watchmaking, WV. 
Fox River Grove, Illinois 60021. | | | 


‘OUCH Interesting. 
full or part- 


= 


— a— — m n aoc e 


PHOTO RETOUCHING. 
profitable career at home; 


= d 


time, Easily learned. Hamilton Studios. i 
Dept. QR-39. Claymont, Del. 19703. 
LEARN Bartending Correspondence | 
School: 4266E East Seventh Street. Tucson. : 
Arizona. "t ES 
OPERATE Collection Agency. "Little : 
Gold Mine!" Franklin Credit. Roanoke. | 


Virginia 24004. — | 


I M inii. 


REAL Estate -Sales—expensive courses | | 
not necessary, All information you need to 
prepare for and pass real estate license | 
examination. New edition of famous 664 | 
page book by major publisher $8.95. Mil 
Vault. 3rd & Main. Hillsboro. Ore. 97123. 


USED Courses! Books! List 10c. Smith' s. 
124 Marlborough. Salem. Mass. 01970. 


PENMANSHIP Corrector, Improve poor 
penmanship quickly. Details free. Ozment. 
Box 665-35, St. Louis, Missouri 63188. 


LEARN AUTOMOTIVE AIR CONDI- 
TIONING. Low Cost Plan. Free Folder 
PS-8. Technical Center, Box 59. Buena 
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BIBLE College. Christian Ed. Ordina- 
tion. and degree courses. Write: Soms. 887 
West Spruce Avenue. Ravenna, O. 44266. 


REI can train you for the First Class 
Radio Telephone License in only five (5) | 
weeks. Approved for Veterans Training. 
REI has schools in Sarasota. Florida; 
Glendale, California; Fredericksburg. Vir- 
ginia; and Kansas City. Missouri. For 
Brochure. write: REI. 1336 Main 
Street. Sarasota, Florida 33577 or call 813- 
955-6922. NN 


EXCLUSIVE listing of approved British 
Universities and schools offering degrees 
by examination. thesis. or home study. 


Send $3.00 to Norman Publications. Box 
12145. Los Angeles. California 90002. _ 
INFORMATIVE. Inspirational Books 


Free Brochure. John A. Wonsey Company. 
.2424-M Jor Road. Detroit. Mich. 48228. 


i West Broadway, 


Appl 
. Sports. Equipment, Televisions, 


DRAFTSMEN EARN TOP MONEY 
Train at home in your spare time-pro- 
fessional drafting materials supplied-na- 
tionwide placement assistance upon gradu- 
ation, United Technical Institute, 740 N. 
2nd-U-150. Milwaukee, Wisconsin 53203. 


BOOKS-Homestudy Course Civil Service 
jobs—$4.25 Postpaid. Complete list finest 
books. Send Stamp. Rightway-Box 885-Ps, 
Moorhead, Minnesota 56560. 


——— Ma or 


LOCKS And Safes! Learn How to open 
them. Satisfaction or money back. $1.00. 


Rhew Publishing Co.. Dept. P6, Box 327, 
Vacaville, California 95688. 
COLLEGE Degree at home. Includes 


law. Easy tuition plan. Willams College, 
111-PS West College. Covina, Cal. 91722 


COMPUTER PROGRAMMING—the big 
opportunity career. New recognized corre- 
spondence course. No maths needed. FREE 
brochure. Canadian Institute of Science & 


Technology, 263P, Adelaide St. W., To- 
| ronto. 
73 CARTOONING, 


SIGN PAINTING 


SIGN Painting—Instructions, Equipment, 
Free Catalogue. Kaufmann Supply. Center- 
town, Missouri 65023. 

SIGN Painting, Fascinating System. 
Straley. 410-PS, South Western, Spring- 
field. Ohio 45506. eee. 


23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2.00! Tooners, 
Box 30367. Lincoln, Nebraska 68510. 


76 DETECTIVES 


MM ———— 


DETECTIVE Profession, Home Study. 
Lapel Pin. Certificate, Future 2759CB 
Los Angeles, Calif. 90041. 


77 LOANS BY MAIL 


BORROW Up to $1500 by Mail on con- 
venient terms! State licensed. Postal Fi- 
nance. Dept. 11-N. 200 Keeline Building, 
Omaha. Nebraska 68102. 


BORROW Up To $1.000 By Mail. Money 
on your signature for any purpose. Write: 
World Finance Company, Dept. LW-0235, 
620 Symes Building. Denver. Col. 80202. 


79 BUY IT WHOLESALE 


BARGAINS! Buy Wholesale and Below! 
Name Brands. lances. Furniture, 
Cameras. 
Watches, Jewelry. Thousands More. Huge 
Discounts to $1.000.00 on New Automobiles. 
All Makes. Free Details. Write Today: 
Worldwide  Bargainhunters, Box  '30-B, 
Holland. Michigan. 


500. 000 BARGAINS below wholesale. 
Buy name brand merchandise 10c on dol- 
lar. Closeouts, Surplus. Imports, Dropship 
merchandise. Save $1,400, new automo- 
biles. Free details. International Buyers. 
Box 4633-PS, Colorado Springs, Colorado 
80909. 

Wholesale Catalog. Guns. 
Tools. Clothing. Traps. Decoys, 
Boats. Finnysports (PE). Toledo, 
Ohio 43614. 


HEARING Aids, Batteries. Wholesale. 
Catalog 25c. Fiston, Box 144E, New Pres- 
ton, Conn. 06777. 


WHOLESALE Catalog. Standard Mer- 
chandise. Safety Items. Write: James D. 
Williams. Box 551, New York. N.Y. 10026. 


NATIONALLY Advertised Products! 
Fraction of retail! Free Information. 
Wayne Products, Box 1278. Rockville, 


Maryland 20850. 
800.000 PRODUCTS Wholesale! Terrific 


Bargains! Wholesalers. 1265 Broadway, 
New York, New York 10001. 
80 ADVERTISING 


AGENCIES & SERVICES 


ADVERTISING—Let us make up your 
ads. catalogs. folders, publicity. Tell us 
what you want. R.N. Johnson Advertising. 


173 W. Madison. Chicago 60620. 
10 SPOT cartoons Free to print. 25c. 


Sinklov. Bl-Larsbjornsstraede 16, Copen- 
hagen. K.Denmark. 


AUGUST 1969 
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83 RUBBER STAMPS & 
OFFICE SUPPLIES 
CATALOG .. . Address Stamp $1.50. 
Signature $2.80. Carol's, McLoud, Okla- 

homa 74851. 


RUBBER Stamps—4 Lines $1.25. Cata- 
log, Williams, 10024 Oxborough Road. 
Minneapolis, Minnesota 55431. 


PRINTING, 
MULTIGRAPHING, ETC. 


— Jar UC ess ia A EE 
RAISED Letters—Business Cards. Sta- 
tlonery. etc. Samples. Bargain Price list 
free, Pioneer PS-8, Island Park. New 
York 11558. i Z OOOO O OoOO 
1.000 GUMMED Address Labels . . . 
$1.00. Walts', Box 966, South Bend. Indi- 
ana 46624. | | 

GOOD Business Cards. Write: Goodall 
Printing, 68-A Joost, San Francisco. Cali- 
fornia 94131. 

OFFSET FRE, 
Mimeo Press, 835 Fall 
N.C. 27801. f cu 

AMAZING Business Printing values. 
Quotations, Print Shop, Box 576P, Green- 
ville, R. I. 02828. 


FREE Literature: Address Labels, Busi- 
ness Cards, Printing. Rubber Stamps, Jor- 
ety 552 West O'Connor, Lima, Ohio 


84 


Prompt service. 
s, Rocky Mount, 


DELUXE Business Cards. Free Samples. 
Scott, 603 Sixth. Lincoln. Illinois 62656. 


—— MH À—————s u—s— 


1000—4 line labels, $1.00. Pocket Stamp 
—$1.00, Catalog 25c. Seal. 505A, Elgin, 
Illinois 60120. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINTING Outfits, type. supplies. Send 
dime for illustrated supply book and sam- 
ples. Kelsey. Inc., H-8. 
cut 06450. 


WHOLESALE Offset Presses. 6c Stamp. 
Maurice Bower, Route 3. Floyd, Va. 24091. 

PRINTING Presses, Type, Supplies. 
Lists 6c. Turnbaugh Service, Mechanics- 
burg, Pa. 17055. 


NEW 1968-69 Printers Supe Catalog 
264 page 9"x12" book. Hundreds of new 
items. Rubber stamp presses and supplies, 
hot stamping equipment. hand and power 
printing remet. proof presses, paper cut- 
ters, folding machines, composing room 
equipment, offset equipment, drawing 
equipment, thousands of items, The most 
complete Graphic Arts book published. All 
items illustrated. Postpaid, $5.00. American 
Printing Equipment & Supply Co.. ''Dept. 
PS", 42-45 Ninth St., Long Island City, 
New York 11101. 


SAME Day shipment on rubber stamp 
supplies. Revised wholesale price list No. 
8 free. Star Stamp Supply. 732 Federal 
Chicago, Ill. 60605. 


RUBBER Stamp Manufacturers supplies. 
Presses, starting outfits. Best prices. ser- 
vice. Catalog. Jackson Supply. Box 443-B. 
Franklin Park. Ill. 60131. 


LOW Priced Rubber Stamp Manufactur- 
ing Supplies. Starting Outfits. Martins. 
1432 Major. Jefferson Citv, Mo. 65101. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash for Gold. Jewelry. Gold 
Teeth, Rings. Diamonds. Watches. Silver. 
Platinum, Mail Articles Today, Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 6 E. Monroe. Dept. 757, Chi- 
cago 60603. mp: 20 m m 

CASH Immediately For Old Gold. Jew- 
elry, Gold Teeth, Watches. Diamonds. Sil- 
verware. Platinum. Mercury, Spectacles. 
Free information. Rose Industries. 29-Y 
East Madison. Chicago 2. 


WANTED—gold. silver. platinum (‘any 
form), mercury. Information Free. Wil- 
mot's, 1069 Bridge Street. Grand Rapids, 

ichigan 49504. 


89 WATCHES, CLOCKS— SALES 
& SERVICE 


 WATCHMAKERS' — Jewelers’ Catalog: 

iba $1.00. Watchmaking Course; 
Tools; $35.00. Bengall's, 17942 Ventura, 
Encino, Calif. 91316. 


WATCH and clock repairing books. Free 
Catalog. North American, Box TT-BH. Fox 
River Grove, Illinois 60021. 


210 | POPULAR SCIENCE 


| SHIP and Yacht model fittings: 


| Inc.. 


eriden. Connecti- 


USED Wrist, Pocket Watches—$3.00 up. | 


Free list. Southern Watches, 7-PS, South 
Wabash, Chicago 60603, — 


90 GIFTS 
FREE catalog of distinctive unusual gifts 


FREE Distinctive Gift Catalog! Chen. 
PS-809, 244 W. 99. Rm. 302. New York 
10025. 

FREE CATALOG. Fabulous New Gifts- 
Send; Kimberly Gifts, Box 625. Niles. 
Ohio 44446. 


91 FOR THE HOME 


LOW COST BURGLAR-FIRE ALARMS 
no wires, plugs, installation, Sounds loud 
siren, Foolproof, tamperproof. Free litera- 
ture. Alarms, 492-2 Main, Williamsburg. 
Ohio 45176. 
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MODELS—SHIPS, 
PLANES, ROCKETS 


SHIP Models. Kits, fittings, plans. books. 
tools. engines, motors. Big illustrated cata- 
log 50c. Mass. residents add 3°; tax. James 
Bliss & Co., Dept. PS, Route 128, Dedham 
Massachusetts 02026. 


construction Hull Kits: blueprints. 
50c for Illustrated catalog. A. J. Fisher. 
1002 Etowah Avenue. Royal 
Michigan 48067. 

SHIP models catalog 25c. 
Inc., 100 Monroe, Newark, N.J. 0 


ROCKETS, New Illustrated Catalog 25c. 
Single and multistage kits. cones, engines, 
launchers trackers, rocket aerial cameras. 
technical information. Fast Service. Estes 
Industries, Penrose 3, Colorado 81240. 


Scientific 
1105. 


| E Model Shipways, 
Folio P. Bogota. New Jersey 07603. 


CANNONS, Flying Saucers, Hot Air Bal- 
loons. Rockets, Etc. Free Catalog. Zeller, 
Box 67, Hudson, Mich. 49427. 


WARSHIP scale models. Precision mini- 
ature metal castings of 175 WWII battle- 
ships, carriers, cruisers, destroyers. Mi- 
nutely and accurately detailed. All major 
navies represented. Ideal for collections, 
wargames. Illustrated catalog. 25c. Alnav- 


co, Dept. PS 3, Box 3, Westfield, New 
Jersey 07091. i 
93 ELECTRIC TRAINS, 


RACEWAYS 


LIONEL Catalog 40c. Bulletin 10c. Old 
Trains Bought-Repaired. Mack Brothers. 
2041 Chicago Ave.. Chicago 60622. 


94 FOR INVENTORS 


INVENTORS: Your ideas and inventions 
(patented; unpatented) expertly searched. 
eveloped for commercial appeal and cash 


| tems may be worth money. 


royalty sales to manufacturers by profes- | 


sional Invention Developer with excellent 
record of experience. B.S.. Industrial En- 
ineering; 
ormer Patent Examiner; United States 
Government former Patent Advisor! Sec- 
ond decade reliable service. Member: Unit- 
ed States Chamber Commerce. Free ''In- 


vention Record" and “Recommended Pro- | 


tection Procedure." Airmailed! Write: 
Raymond Lee, Invention Developer, 230-V 
Park Avenue, New York City 10017. 


PATENT SEARCH SERVICE For law- 


nited States Patent Office | 


U.S. Patent Office Searches, 234 Broad- 
way, Room 3615, New York. Free Inven- 
tion Certificates. 

PATENT Searches. including copies of 
related U.S. Patents. Inventors. attorneys, 
manufacturers use our ''Worldwide'' Air- 
mail service! “Invention Record" form 
and "Information Every Inventor Needs." 
Sent free! Hayward Company, 1029F Ver- 
mont Ave.. Washington 5, D.C. 


PATENT Searches including Maximum 
speed. full airmail report and closest pat- 
ent copies, $6.00. Quality searches expertly 
administered. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
"Patent Information." Write Dept. 4. 
Washington Patent Office Search Bureau, 
711-14th, N.W.. Washington 5, D.C. 


—— — m 


PATENT Application Financing, Free 
Patent Search Plan. Global Patent Divi- 
sion, 2420 77th. Oakland. Calif. 94605. 


PATENT Searches complete and thor- 
ough. Related copies Air Mailed with 
maximum speed. $6.00. Free "Protection 
Forms" and ''Patent Information." Write 
American Patent Search Company, Dept. 
a lth 5t.. N.W.. Washington, D.C. 


PATENT Searches ., . 48 hour service. 
Serving inventors. attorneys and manu- 
facturers since 1947, Reports airmailed 
with coples of nearest patents, For Free 
Invention Protection Forms, write Miss 
Ann Hastings. Patent Searcher, P.O. Box 
176. Washington, D.C. 20044. . | 

FREE PAMPHLET: "Tips On Safeguard- 
ing Your Invention." Write: United States 
Inventors Service Company, 501-X Thir- 
teenth Street N.W., Washington, D.C. 
20004. 

INVENTORS needed immediately for 
manufacturers. For additional information 
write Kessler Corporation, C-78-FI, Fre- 
mont, Ohio, l B 

IMMEDIATE cash, for Patent Applica- 
tions, free Patent Searches. Write for de- 
tails. Universal Patents, 184-B Marion. 
Ohio. 

INVENTORS! Your Ideas, Methods, Sys- 
Our experi- 
enced Staff of Researchers, Engineers and 
Marketers evaluate them free. No risk. 
Free information. record of invention 
forms: Wall Street Promotions, Inc., Dept. 
PS-3, 99 Wall St.. New York City 10005. 

INVENTORS! Free Promotion Analysis 
helps you sell for highest royalty value. 
Extensive Manufacturers’ lists. Complete 
Invention Service. Proven performance. 
For free information. analysis: Interna- 
tional Invention Institute, Dept. PS-1, 160 
Broadway, New York City 10038. Financial 
Assistance Avallable. 


PATENT Searches—48 hour airmail ser- 


vice, Moderate fees, Write for free Record 
of Invention forms, Patent Search Service, 
P.O. Box 500. Washington, D.C, 20044. 


95  INVENTIONS WANTED 


INVENTORS: Protect your ideas! Free 
"Recommended Procedure." Washington 
Inventors Service, 422-G, Washington 
Building. District of Columbia, 5. 


o au 


FREE “Directory of 500 Corporations 
Seeking New Products." For information 
regarding development, sale, licensing 
of your patented/unpatented invention. 
Write: Raymond Lee Organization, 230-W 
Park Avenue. New York City 10017. _ _ 

INVENTORS—Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 


| Inventors, Dept. 30C, 635-F Street. N.W.. 


vers. Companies, Inventors. ‘Confidential ! 
report including copies of related United , 


States patents rushed ''Certified Airmail." 


Search Company. 911-A Warner Building. 
Washington, D.C. 20004. 


PATENT Searches. professional patent 
development of inventions by Licensed Pro- 
fessional Patent Engineer and U.S. Pat- 
ent Office Former Examiner with staff of 
engineering specialists in all fields of in- 
ventions. 
U.S. Patent Office. Your inventions 
ideas engineered for maximum patent pro- 
tection and greatest commercial value. In- 
ventions developed by us negotiated for 
cash or royalties wlth our nationwide con- 
tacts. Send for free Protection ‘‘Inven- 
tion Certificates'" and further interesting. 
valuable Patent Information. George Spec- 
tor, U.S. Patent Office Former Examiner, 
Woolworth Building, New York. 


Free! Information. Write: Congress Patent | „INVENTORS! 


xpert searches performed in the ! 
and ' 


m m mom uma 


Washington. D.C. 20004. nib 

INVENTIONS  Promoted—For  Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector. Licensed Invention 
Engineer, Woolworth Building. New York. 
Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance, For free in- 
formation, write Dept. 17, Gilbert Adams. 
Inventing Broker, 80 Wall St.. New York. 

INVENTORS! WE will develop. sell your 
idea or invention. patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest 
outright cash sale or royalties. Financial 
assistance available. 10 years proven per- 
formance, For Free information write 
Dept. 54, Wall Street Invention Brokerage, 
79 Wall Street, New York, New York 10005. 

INVENTIONS wanted. Patented: unpat- 
ented. Tremendous Manufacturers lists. 
Global Marketing Service. 2420F  T7th. 
Oakland 5, California. 


INVENTORS! Why deal with 2-3 Inven- , 


tion Firms and risk information leaks. We 
offer complete. rapid invention servicing 
Copyrights, Searches. Promotion. Applica- 
tions prepared (All types: Mechanical. 
Chemical. Design. Foreign) Financing. | 
Free information, protection forms: New 
York Invention Service, Dept. PS-4. 160 | 
Broadway, New York City 10038. 


INVENTORS! Don’t sell your invention, 
patented or unpatented, until you receive . 
our offer, Eagle Development Company. 
Dept. S. 79 Wall Street, New York 5. N.Y. 


INVENTORS—Do you want to sell or 
license your Invention on cash or roy alty 
basis? Write: Kessler Corporation. C-78- 
IW, Fremont. Ohio. 


WE either sell your invention or pay 
cash bonus. Write for details. Universal 
Inventions, 298-G, Marion, Ohio. 


INVENTIONS Wanted! Patented. unpat- 


| 


| 


ented. Free report on chances of your in- : 


vention's success, Our Client Manufactur- 


ers continually seeking new products. Free . 


record of invention forms for your protec- 
Ac Write: Pioneer Invention Service. 
Dept PS-2. 150 Broadway. New York City 


99 FOR SALE MISC. 


FREE list of items for sale. Write to: 
Edward Anton, 2945 N. Halstead. Chicago, 
Ilinois 60657. 


100 WANTED TO BUY 
QUICKSILVER. platinum, silver. gold. 
Ores analyzed. Mercury Terminal. Nor- 


wood, Massachusetts 02062. 


101 EMBLEMS & BRASSARDS 


NAZI! Relic Collectors. Large 2'x3' 
Flags $3.00. Arm-bands $1.00. 
$2.00. Illustrated Catalog $1.00. Free with 
order. W.W. -2-5, Box 2063, St. Louis. 
Missouri 63158. 


102 TREASURE FINDERS & 
GEIGER COUNTERS 
TREASURE Hunters! Prospectors ! 


Rockhounds! Hobbyists! Find gold. silver. 
relics with world famous Detectron Metal 


Detectors. Free information. Terms. 
liver immediate. Detectron. Dept. 
Box 243. San Gabriel. California 91778. 


FIND buried treasure with new revolu- 
tionary analytical metal detector. Features 
ush button tuning. automatic tuning. 


oudspeaker. negligible ground pickup. 
greatest range, Free catalog, Gardiner 
Electronics. Dept. 1. 4729 N. "th Ave. 


Phoenix. Arizona 85013. 


FISHER "METALERT'' award- winning 
Model 70. Brand new treasure and metal 


| 
| 


3 Different 


. equipment, breeders and instructions 
fe linois Research Farms. Dept. SPC-8, Mc- ' 
8-PS. | 


TREASURE. Gold, Silver Relics. New 


1968 detectors now available. Free infor- ` 


mation. Rayscope. Box 
wood. California 91603. 


103 OF INTEREST TO 
WOMEN 


Longhand, Typewriter. 
stamped self-addressed envelope. Brewster. 
Box 1348-Y T. Clearwater. Florida 33517. 


J "PROPHET Elijah Coming Before | 
Christ" Wonderful Book Free. 58 Megiddo 
Mission. 481 Thurston Rd.. Rochester, ` 


N.Y. 14619. 


WOMEN: Big Money! Studio Girl Cos- 
metics need women in all States including 
Hawaii. Alaska. Puerto Rico and American 
Samoa. Full or part time, No experience 
required. No territory restrictions, Take 
orders anywhere. Highest profits. 500 Good 
Housekeeping approved cosmetics. Every- 
thing furnished. Credit extended. No stock 
to carry. No franchise fees, No stock in- 
vestment. For full information by mail, 
plus 3 free samples. write: Harry Taylor, 
Chairman. Studio Girl Cosmetics. Dept. 
BC354. 11461 Hart Street. No. Hollywood. 
Calif. 91605. Also immediate big profit 
earnings for experienced Citv and State 
“Sonia in and former party plan opera- 
rors, 


$100.00 WEEKLY Possible—Home Typ- 
ing. Immediate earnings! Emplovers list. 


complete instructions. Details 25 cents, 
Typing. Box 593, PS8. Bettendorf, Iowa: 
52722. — | 

MAKE Extra Money—Show friends. | 


neighbors—Gifts. Stationery. Tovs. Jewel- 
ry. Greeting Cards. 600 items. Experience 
unnecessary. Salable Samples on approval. ; 
Free-Catalog. Personalized Christmas Card 
Album. Hedenkamp. 361 Broadway. Dept. | 
PS-43. New York 10013. 


AMAZING New Wholesale Discount 
Plan makes money quickly and easily for 
vourself. church or club. Delightful items 
sell themselves. Samples on approval. 
Thomas Terry Studios. 20-514 Union Ave.. 
Westfield, Mass. 01085. 


$500- £800 MONTHLY. Raise small Jabo- | 
ratory-breeding stock for us. We suppiy 


Henry. Illinois 60050. - 


EARN $100.00 Fast 
Products! Write: Cowbov, 


Lacing Beautiful | 
Warsaw 15. In-: 


diana 46580. __ 


detector for exciting results! Unsurpassed | 


even beaches 
literature write 
PS8, Palo Alto. 


sensitivity. Use anywhere. 
and streams. For Free 
Fisher Research, Dept. 
California 94303. 


“TREASURES, VALUABLE 
GOLD, SILVER. jewelry. 
found with White's metal-mineral 
tectora; 


COINS. 
and relics easilv 
de- 
Penes especially 
reasure Hunter. YOU 
' BUILDER OF 
WORLD'S LARGEST LINE of mineral 
and metal detectors. also Gejger and Scin- 
tillator Counters, Ultra Violet Lights. Elec- 
tronic Magnetometers and magnetic me- 
ters, Free catalog: White's Electronics. 
Inc.. Room 361. Sweet Home. Ore. 97386." 


POWERFUL Metrotech Locators Detect 
Gold. Silver. Coins. Relics. Monevback 
Guarantee. Terms. Free Information. Un- 
derground Explorations. Dept. D. Box 793. 
Menlo Park. California 94025. 


ULTRA-SENSITIVE AND POWERFUL 
METAL DETECTORS—join the many who 
are finding buried coins, minerals. relics 
and artifacts. Don’t buy till vou see our 
FREE catalog of new models. Write Jetco- 
Box 132-PS-Huntsville. Texas 77340. 


TREASURE Hunters! Prospectors’ Rel- 


$500 MONTHLY POSSIBLE—Clipping 
news at home. No experience. Freee infor- 


mation. Send stamp, American. Excelsior | 
Springs. Mo. 64024. 
HOMEWORKERS! $85 weekly address- ` 


ing mail for firms. Start immediately! De- 
tails. send stamped self addressed enve- 
lope. Enterprises. Box 16143-PS. Phoenix. 
Arizona 85011. u 


HOW to Make Money Writing Short | 


Paragraphs. Information Free. Barrett. 
Dp C-86-U3, 6212 N. Clark. Chicago 
. 60626. 


for the pros- 


NEEDED 50 people able to print or tvpe 
names and addresses. Go to work immedi- 
ately. For  information-Send stamped- 
self-addressed envelope: Box 463. Abilene, 
Texas 79604. 


105 MISCELLANEOUS 


^ WINEMAKERS: Free illustrated catalog 
of yeasts, equipment. Semplex. Box 7208. 
Minneapolis. Minnesota 55412. 


WINEMAKING ... Grape. Elderberry. 
Dandelion. Frozen Juices. etc, Brewmas- 
ters' Secrets Revealed! Powerful Methods! 
Instructions, Recipes, and Supplies Cata- 
log, $1.00. Continental. Box 11071-EH, In- 
dianapolis. Indiana 46201. 


FREEZE Your Body—Save Your Life— 


| perhaps live forever. Latest Authoritative 


co's new instruments detect buried gold. 


silver. coins, minerals. historical relics. 
Transistorized. Weighs 3 pounds. $19.95 
up. Free catalog. Relco-A4l. Box 10839. 
Houston, Texas 77018. 


URECON metal finder, 8" head. transis- 
torized. $40.00, delivered. URPA Corp.. 
6304 Beech wood. Sarasota. Fla. 33581. 


"METAL  locators-Accessories. Write: 
Detectors. Inc., Box 101-B, Springfield. 
Va. 22150." 


information, Current Status of Develop- 
ments. Plus Free Spacetronics Catalog. 
$1.00 Spacetronics, Biology Division. Box 
31043, San Francisco, California 94131. 


MAGNETS. All Types. Specials—20 disc 
magnets. or 2 stick magnets, or 10 small 
bar magnets. or 8 assorted magnets. $1.00. 


715. North Holly- 


35c. refunded with order. Coffco, Dept, 


HOW To Save $$$$. Home, Auto etc. 
$2.95 Guaranveed. Van's Mail Mart, 2372 
Belmont. Long Beach, Calif. 90815. 


SLOT & PINBALL machines, Catalog 


A, 


, P.O. Box 522. Lake Zurich, Illinois 60047. 
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TRAVELING Through Georgia? Visit 


————————————————— People's Drug Co.. Dallas. Georgia 30132. 
$75.00 THOUSAND. Home Addressing! ` 
Information. send, 


We give S&H Green Stamps. 
ENCYCLOPEDIA OF WINE MAKING 
EQUIPMENT—Handsomely bound book of 
Wine-making knowledge. Over 200 items 
described and illustrated with full instruc- 
tions for use. Send $1.00 (refundable), 
14606. Corp.. Box 7885-AU, Rochester, N.Y. 


BURGLAR Alarm automatically calls 
police when you're away! Free details. 
Acoustics, Dept. PSA-8. 69-29 Queens 
Blvd., Woodside. New York 11377. 


KNIVES 101 Imported Novelty Knives. 
Catalogue (50c). Friedmar Imports. Box 
533P5, Montebello, Calif. 90640. 


TRANSMITTER—world's smallest! Fan- 
tastic range! Free details. Acoustics, Dept. 
| PS-8. 69-29 Queens Blvd.. Woodside. New 
York 11377. 


106 PERSONAL 


OVERSEAS Jobs—Europe, South Amer- 
ica, Australia, Far East. etc. 2000 open 
ings all trades. Construction, Office. Engi- 
neering. Sales, etc. $400 to $2.500 month 
Expenses paid. Free Information. Write: 
Overseas Jobs. International Airport, Box 


| 536-P. Miami. Florida 33148. 


| 


L 


| 
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Maryland Magnet Company. 5412-B Gist, ' 
Baltimore. Maryland 21215. 
PSYCHEDELIC Catalog . . . Send 25c: 


Hole, 6055S Lankershim, North Hollywood. 
California 91606. 


WINEMAKERS Yeast. Recipes & Cata- 
log 25c. Kraus, Box 451-N, Nevada, Mis- 
souri 64772. 


| 
: Beal. Box 643A. Manito. 


RUPTURED. Relief and Comfort. No 


| Understraps, Elastic or Steel. Write Hand 


Lock Products. Preston 2. Ontario, Canada. 


SECRET LOANS BY MAIL. Borrow $100 
to $1500 for anv good reason in absolute 
privacy, No interviews, no endorsers, no 
co-signers. Fast service. Write: Dial Fi- 

nance Co.. Dept. H-215, 410 Kilpatrick 
Bldg.. Omaha. Nebraska 68102. 


BIRTH. Marriage, Certificates, Diplo- 
mas. Wills. three Blank Forms $1.00. Free 
samples. Form Distributors. Box 893, 
' League City. Texas 17573. 


MAKE YOUR WILL. 4 will forms and 
attorney's 64-page booklet. $1.00. Legal 
Forms Company, Department 102. 1967 
Guardian Building. Detroit. Mich. 48226. 


— —M——P A" —————— nd 


FREE Loan Detalls. Be Rich On Bor- 
rowed Capital. $2500 plan. Counselor-16, 
Kerrville. Texas 78028. 


FOREIGN-U.S.A. jobs now!! Free de- 


Write: Global rn parment, Box 
249-B98, Lafayette, California. — 

BIRTH Certificates, Marriage Certifi- 
| cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms, Box 482-5, 
Washington. D.C. 20044. 

RUBBER Goods! $4. 95 Gross! Sample 


25c. Try the new ‘‘Hugger’’ $12.00 Gross. 
45 Samples $5.00 Assortment. Ideal, Box 
544-PS, Goodlettsville, Tenn. 37072. 


DRAFT Card. Karate & Press—$1.00. 
| JOSEK: Box 25. Brooklyn. N.Y. 


USE Imitation Newspaper Clippings! 
Send Stamp. Artmart, 533 Kelso, Colum- 
bus, Ohio 43202. 


GET OUT OF DEBT in 90 minutes, le- 


gally without borrowing or bankruptcy. 
Anderson, 8873F Kenwood. Cincinnati, 
Ohio 45242. 


BIRTH Certificates, Marriage Certifi- 
cates, Will Forms. Diplomas: other stand- 
ard forms. T'wo forms $1.00. Free list and 
sample. Brundage Forms, Box 9966, At- 
lanta, Georgia 30318. 


SLEEP—Without Pills! Simple Exercises. 
64 Page Book. Only $1.00. WB-120. Harvest 
Housa; 301 Hunstock, San Antonio. Texas 

8 


PROVEN METHOD OF HOW TO STOP 
SMOKING 

I stopped after 42 years of trying other 

methods, Learn this PROVEN METHOD 

for $2.00. Box 716. 1330 Massachusetts Ave: 

NW. Washington, D.C. 20005. 


ATTENTION: Arthritis, 


follow publication 
money refunded. No drugs. | 
copy can be had by mailing $15.00 to Alvi 
Illinois 61546. 


SEXY model will live with you! Fantas- 
tic illusion brings life to beautiful life siz 
model! Free details. Dimension Illusions, 
Dept. PS-8. 69-29 Queens Blvd.. Woodside 
New York 11377. 
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212 | POPULAR SCIENCE 


How would you like to be the kind 
of guy other men come to for advice 
and "know-how"? 

The kind of guy businessmen and 
scientists lean on—and listen to? 

With a salary that can bring a guy 
respect? And an impressive title like 
Communications Officer, or Cus- 
tomer Engineer? 

People admire a man like that. His 
success shows in his bearing. He 
doesn't have to be timid in business 
or social situations any more...he's 
important! 

And you can be that man! 


How? By cashing in on one of the 
hottest growth fields of all time: 
Electronics. 


Today, whole industries arc built 
upon Electronics. It's Electronics 
that makes computers and auto- 
mated production lines and modern 
aerospace developments possible. 
And to keep all these electronic 
miracles running —to see that prob- 
lems don't occur, and. to solve them 
when they do —the world depends on 
a new breed of professional: the 
Electronics specialist. 

But there just aren't enough trained 
Electronics specialists to go around! 
By 1975, the booming Electronics in- 
dustry will need an estimated 4 mil- 
lion of these men. 


his kind of demand for 


bi SCR 


Name 


Address 


City. 


Cleveland institute of Electronics 
1775 East 17th Street, Cleveland Ohio 44114 


Please send me 2 FREE books describing opportunities in 
Electronics and how to prepare for them. 


(Please print) 


[] Check here for G.I. Bill information. 


"M 
Accredited Member National Home Study Council iof 
A Leader in Electronics Training...Since 1934 wel 


qualified people, you can earn the 
kind of salary you've always dréamed 
about. Once you have some éxperi- 
cnce, you can make up to $5, $6, $7 
an hour. $200, $225, $250 a week. 
$8,000, $10,000, $12,000 a year — dě- 
ing work you'll really enjoy! 

You might think you need college 
to break into this great field. But you 
don't. You don't even have to leave 
home to go to technical school. 


The Cleveland Institute of Elec- 
tronics can teach you all you need to 
know in your spare time at home. 

CIE is the largest school in the 
country specializing exclusively in 
Electronics home training. The Insti- 
tute’s methods make learning Elec- 
tronics easy, even for men who once 
had trouble studying. 


It's all spelled out in two informa- 
tive books that CIE will send you 
FREE. To get them, just mail the 
bound-in card. If card is missing, use 
the coupon below or write Cleveland 
Institute of Electronics, 1776 E. 17th 
St., Cleveland, Ohio 44114. 


It could be your first step toward 

becoming a mighty important guy in 
this world. 
ENROLL UNDER NEW G.I. BILL 
All CIE courses are available under the 
new G.I. Bill. If you served on active 
duty since January 31, 1955, or are in 
service now, check box on card for G.I. 
Bill information. 
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1969 Jos. Schinz Brewing Co.. Mibwnukee and. other prest cities, ins awe a 


120 years ago, Joseph Schlitz took plenty ot 
time to age his golden mellow beer. 

We still do. It’s the golden age that makes 
Schlitz America’s choicest premium beer. 


"When you're out of Schlitz, you’re out of beer." 


AMANI 


FAMOUS CIGARETTES 


